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II. De Serkbus infinitls TraBatus. Tars Trima. 
AuBore Petro Remundo de Monmort. R. S. S. 

(prof). i. ?Prob. 

JNvenire fummatn terminorum qu ot libuertt S eriei 
hujus a x a -|- n Xa -\- z n x &c X a -|- p — i» 

~j~ d -1- »Xi-|-i»Xrf-]-3»X &c X a -f pn 



-j~ a -j- 2. » X a -f- 3 » X a -j- 4 » x &c xa-\-p-\- 1 » 
~\- a 4~ 3 nx&c Ubi eft » differentia data, tam inrer 
Faclores continuos, <j, 4 -}- », a -f. z -, ^ ejufdem cu« 
jufvis termini, quam inter Factores homologos termino* 
rum diverforum in Serie continuata ; atque deflgnat p nu- 
merum fa&orum hujulmodiin quovis termino. 

Solatio Per x deftgnetur primus Fa&otum in ulcimo ter- 
minorum quorumfummarequiritur, atque fumma il!a eric 

x*x-\~n*&c.xx-\-p'n — a — n x a X &c X a 4~ p — w 

1 4- * * 

Z?*. 1. Proponatur Series numerorum naturalium 
1 4" -- 4" 3 4~ 4 4" -&?• & invenienda fit fumma toc 
terminorum quot funt uni^ates in numero z>, qui in hoc 
cafu eft etiam uitimus terminorum quorum fumma requiri- 
tur. ln hoc itaque c afu Cu nta=.i , n= \, p== t, <S c 
x = z. Unde fic x x x -j- n x & c. xx -\-pn=z,xz,-\- i t 
a —■ nx&-X&cxa -\- p — i»=oxi, atque /> -f- 1 *? 

—, y ^ J_ | 

= 1x1; adeoque fumma quasfita eft -— — -~ — -. 

Ex. 2.. Invenienda fit fumma tot tcrminorum, quoc 
funt unitates in numcro z, Seriei 1 4- 3 -\- 6 -|- 10 -|- &c. 
NumerorumTriangularium. Nutmri 1, 3,6, io,d f i" hac 

E e e e e Seric 
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«• • /• r -t.' ~/r — * X 2 - *X? 3*4 4x5" 
Serie fic fcribi poflunt , 2 , - — ~, 3 — ? , frc. 

% % % % 

Hoc pa&o, fepofito diviforc dato i, Series revocatur ad 
formam Propofitionis, exiftentibus 4 = 1, »=1, & 
p=.%, x = s- Unde fumma Seriei dup licata efl 

xxx.-4-^'XX -j-' 2 ' — Q X»xa X Xx-f- » X* -P ~x 

3 c "~ 3 ? 

adc oqueh abi ta rati one divifo ris 3, S umma Serieiipfius efl: 

^XAf-f » X£+x ._, gXg-f 1 xM^ . , r 

■ 7-— , vel ■ ! — , mhoccafu 

2-X3 ixj 

exiftente x eodem ac z. Ad eundem modum inveniun- 
turfummas cceterorura numerorum figuratorum, quoium 
ormulasjam vulgo innotefcunt. 
Ex. 3. Sint 4 = 1, n = 2, /> = 3, ur fit Series pro- 

pofita 1x3x5 + 3x5x74-5x7x9-1-^. In hoc 
itaque cafu formu la fumm x fit 

arxy-}- xxx-|~4xjif-|-6 — 1 — r ^ixjxy 

4*x * ~ ^ 

! y 1 ! ! — l . Verbigratia,fiqua> 

ratur fumma decem terminorum, fit x = 19 (nempe ter- 
minus decimus in Serie Arithmetice proportionalium, 

1. M. 7, 6c) adeoque fumma ^"""M^i+^ 

o 

= 28680. Propofitio vero fic demonftratur. 

Dnnonftratio. Sic Series quantitatum ^, £, C, £>, £,<SV. 
quarum differentia: conflituant Seriem 4, b, c, d,' &c. 
Cnemp ut fint a = £ — ^, J> — C" — j5, <r — £> — C* <fr. j 

Hinc flatim colligirur e(fe a -j- £ = C /4, 4 -J- £ -j- f — 

D ■ — A, a ~\-b -\- c -}- «st= £ — ^f .- & in genere aggre- 
gatum quotlibet terminorum Seriei a, l\c, d, o s c. arquale 
eft termino proxime uilequenti Seriei A, B, C, D, E, &c. 
muldato termino primo^. Pro A } B, C, kc. fume terminos 

a — n 
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a — n * d x 8V, '■< rf -]- p ■— r » . a*- a-j- n x &C. x 4 -]- £# 
p~r i n " f -\- 1 n 

-, ejrc. hoc eft, valo* 



/>•+• i » 



res fuccemvos ipfius ; ===== — ; & eo- 

1>-\-t n 

ru m <1iff*e rentiac, pro a, h, c, d , &c. fum endag, erunt 

a* a-fnx&c.*~a+p — \n,a-\-n*a\%n x&c.x a-\-pn, 

&c, qui funt ipfiffimi termini Seriei propofitsc. Sed 

comparando has Series, fi te rminus aHq uis Seriei polle- 

rioris fit * x » i~ n x f§c. x * 4 f — * »» conftat termi- 

nurnuno ukeriore m in S erie priori fore 

*x*-f-# x &c. KxJrfn . . . 

l — ^^ i_i_ o s umma itaque Seriei pofte- 

/>+ 1» * r 

rioris ufque terminum x x *+» x e£r.* * 4 p — i n in« 

1 r v « ***-Mx<£v.x*4*# — <*— •# x<* xdv.* 4+?— i» 

ciufiveelt — - — -—— LL ■ 

p-htn 
3.E.D. 

Schollnm i. In hac propofitione continetur particula 
quasdam Methodi incrementoruna, dequa ante biennium 
librum edidit D. Brook Tajlor Soc. Reg. Lond. Secr. mihi 
amicitift conjuncliflimus. Librum ipfbm adeat qui de 
ea methodo plura fcire velit .• ad inftitutum noftrum fuffi- 
sit obfervare quanta interfit afHnitas inter Mechodum hanc 
& Methodum Fluxionum feu differentialem Nam ut iti 
Methodo differsncJali, ad inveniendum differentiaie ip- 
(ius [x dignitatis *"*, unum latus* convertendum eft m 
clifFerentiam dx ; & ortum ducendum eH in dignitatis 
Indicem m, ut fk mdx« m - 1 dilferentiaie qucditum; fic 
in Methodo Incrementorum Ad tnveniendmn Incrementum 

faffl hujnfmedi x x x -,- n x x 4 a #, (»£* fttfores *, # 4- », 

* i 
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x ~\> % n, fant in frogr.ejjione Arithmetica^ cujus differemia 
communis eft ipfius x Incrmentum dattm n,) Fa&orum mini- 
w.x convertendus eft in Incrementum, rjr ortum dncendnm 
cft in numerum Fatlorum, ut ftt 3 n x x-\- n x x -f. % n In- 
crementum qudfiium, numero Faclorum in cafu expcfito ex- 
iftente 3^ Sic etiam ipfius * x * 4- # Incrementum fit 
2, n x x 4" *• 

a. Incrementa etiam Reciprocorum hujufmodi Fa&o- 
rum inveniuntur per eandem regulam ; hoc nempe ob- 
fervato, qudd cum fit Divifio contrarium Mukiplicatio- 
nis, vice ablationis minimi Fa&orum, fic jam addendus 
alius faclor adhuc uno Incremento major ; item quod 
Fadlorum numerus fit fcribendus cum figno negativo. 

Hoc paclo ipfms — Incrementum fic ~ — v- ; ipfius 
Incrementum fit — «r 5 ** — —-—- ; & fo 



* X X-^n JjKXf »x«fl» 

de aliis hujufmodi. Hoc facile probatur fumendo diffe» 
rentias inter Integralium valores duoscontinuos. 

3. Infiftendo vefdgiis Methodi diredte, hine colli- 
guntur praecepta Methodi inverfa?, quibus inveniuntur 
Integralia incremeneorum oblatorum. Jppiicetar enim 
Incrementum oblatum ad lateris Incrementum datum : adda- 
iur FaBor adhttc uno Incremento minor, & afplicetur ortum ad 
numerum FacJor um ftc auBoium. Sic e- g. obiato Incre- 
mento n x x x x J- n x x ~\- zn. fit primo x xx -[. n 
x x 4- z n ; dsmde x — nxxxx-hnxx-fc-n, addito Fa- 

. x — n * x x x-hn x x-\*zn j 

dore x — n ; demque •- — — > ^ 110 " 

1 4 

eft Integrale qusefitum. Hoc quicem «bi Fa&ores funt 
Mukiplicantes ; Ubi vero Fa$ores occupant lccum divi* 
foris, mutatis mutatidis, regub, hajc eft, Afplketur Incre- 
mentum obl&tum ad lateris incnmentumf datum ; rejiciatur 

FacJorum 
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Faftorum mixlmus, & applicetur ortum ad numerum, Failo- 
rum rdifforum cum figno negativo. Exempli grati& 



« 



eblato Incremento === ■ , fit primo 

x x-x-f- tt* x -f' * a 
t 



, deinde .-.".;'■ ■ ., denique 



__,_. f eu n__ — _p- t q U0£ j e g. integrak 

~.ixxx*-[.» zxxx-\-n 

qUvditum. 

4, In cafu hoc noviflimo Integrale inventum, cum 
fjgno concrario, sequale eft fammas omnium Incremento* 

rum ia Serie in infinitum continuati ; v. p* eit **-. — «-. 

ix*x-\-n 



n , n 



x*x-\-nxx-\~zn x-\-nxx-\-znxx J --$n 

4" ■«■—«« ., ■■-■:- - wm e exszsBr -f- ^. Naift itt hOC C3- 

•v -}- z » x x -j- j # x ar -j- 4 # 
fu> fa&o * tandem infinito, evanefcit ===== , hoc 

eil, ultimus terminorum A, B, C; &c. fit nihil ; & ob 
eontrarietatem fignorum Integralfs & Incremehti, viee 
— - A exprimitur aggregatum per -\- ^. 

Lemma 1. 

Per JTdefignetur termintis quilibac in Serie qu&vis 
numerorum M, N, 0, P, &c ; *per x defignetur iocus 
termini iftius X in Serie illa (v.g. utfit x — 1, quando 
defignat JT terminum primum M, fit ac = st, quando 
defignat JTterminum fecundum N, & fic de cseteris) & 
fint terminorum M, N, 0, P pnma differentiarum pri- 
marum b, c prima difFerentiarum fecundarum, d prima 
tertiarum, e prima quartarum, & fic porro. Tum errt 

F f f f f Xz=z M 
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i * i i i 

x — x x — ■} x — r .v — t x — 3 

x x H g x x x * x 

z 3 i x 3 

A* ... /1 

— -{- efc. Sequitur hoc ex tabuli ■ «quationum /^g, 

6-6. tra&atus noilri £pjr aAnalyfe, &c. 

Lemma i. 

Iifdem pofltis, per s defignetur terminus quilibet in Se- 
rie Arithmeticeproportionalium a, a A-n. a-\- zn, &c & 
fk jam X — -4 -}- ffr x.-f- C g-x&+o -I- D z x «4^» 

x^-f-i« + £^xz-4-»xs4-z»xz>H-3» -j- efo 
Tum ipforum /^, /?>• C, D, i?, dv. valores erunt. 

^=A?-4-&x J-r x — x • -f- 

1 n n z n 

. ., — a — a — n — d—zn . 
A- « X x — * — f- 

, — ^ — ^ — n — a — in — a — 'xn , 

n zn 3» 4/* ! w 

_ i »1 — <* — n t j — a — n — a — 2» 
n n n %n 

— a — n — &--%n — a — 3» , 

A-e* — ■ * — —- — * &e. 

1 n % n 3» 

_ i r ,7 -a-zn . -a-xn - a -^n, , 

C — — x — xc A-d* \-e% x —JL&t. 

n i n n n zn ' 

— . f i i , . — a — \n . , 

n 2n 3» ' /? ' 

- f * * i i ^ 

£*= — * ■ * , „ x — * -V- £>o 

# zn i® 4» 

Ordc 
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Ordo formandi coefficientes ipforum b, c, d, e, &c. 
in his valonbus, per fe efl fatis manifeftus. 

Demoxftrati*. Qtior.iam per * & z defignantur termini 
correfpondencesprDgrcllioRnm Arithmeticarum i, i, 3,4, 
&c 81 n, a -\- n a -j- 2, », a -\- 3 #, c^« indicabit at — t 
numerum difiaentiarum n qui in « continetur, ut fic 



a — a 



*•= 4 -I- X — i #. Hinc flt x — 1 = , x — %■= 

1 » 

— _ x — 3 = , vifa Subfutuendo ica- 

» J n 

que hos valores ,v — 1, *' — i, x — 3, &c. in Serie 

Lemmatis pra*cedends, & termi is in ordinem redacSis, 

prodeunt ipforum A, B, C, <jrc. valores exhibici. 

C«r, Ubi a = n, prodeunt A f B, C, D, &c. per for* 
mulas fimpliciores, nempe 

A = M — b -)- c — d -\- e &c 

B = — xb — %c 4- -xd — A.e &c. 
n 1 j t 

t v 1 ■ 1 ■ — ■ 

C = — X Xc — - 3 d 4- 6 * . dv. 

1 1 I 



D= — - X X X * + *e C2)f. 

# z» 3» 

Lemma 3. 

Symbolis JT& x eodem modo interpretatis ac ift Lem- 
mate ptimo, fmt q> r, s, t, u, &c. generatores Triangu- 
Ji Arithmetii cujus lineam tranfverfam, occupat Series 
M, iV, 0, V, ^, &c in otdine nempe inverfo, ut fic q (= #/) 
generator ultimus, r penukimus, s antepenukimus, & 
fic porro. Tum erit 

1 ' 1 ! 1 z 1x3 

Conftar. 



C 640 ) 

Conftat cx contemplacione ipfiusTrianguli Arirhmeti- 
ei, quam exhibuimus^. 63 tra&atus JEjfay iAnaljfe, &c 
ubi idem fufius explicatur. 

Lemma 4. 

lifdem pofitis, c & Symbolo z eodem niodo interpretato 
ac in Lem. z. fi fit X=. A-\-Bz-\-C-zxz-\-n-\- &c. 
minLem. z. erunt coefficientium A, B, C, D, &c. valo- 

res. 

A \ -—a, .. — a — a 4- n 

A ■=•■* — r x \-sx — X _....rr_ 

1 n ' n zn 

— a — a -\- n — a ~j- z n , , 

» n a zn ' 

C — — x ;— X J -1- t x ^^ 4- &c 
n in n ' 

D — — X X X t-\- &c. 

n zn 3 n ' 

Ordo coefficientium in his valoribus efl: manifeflusj 
§c demonftratur Lemma ad modum Lemmatis z. 

Cor. 1. Ubi a = n, coefficientes, A, B, C, D, ejrc. pro«- 
deunt per formulas fimpliciores, nempe 

A^q — r, c=— *— xTtT^ 

n zn . 

_ ^ #T. 

n n % n j » 

On i; Unde fi generatorum #, r, /, /, », ^ f , aliqtfot 
'■fmt inter fe squales, cxhibebitur X per formulam 
fimpliciorem , evanefcentibus aliquot coefficientium 
A, B, C, D, &c. 

Sic 
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Sic exempli gratia, propofid Serie numcrorum 

4, 69? ?}o, 2676, 10350, &c qui conftituunt lineam 

decimam tranfverfam in Triangulo Arithmetico cujus ge- 

neratores tres priores funt 5 4, — 18, 5, & feptem pofte- 

riores funt aequales 4; exiftente 4=1==», Terminus 

X exhibetur per formulam quatuor tantum terminorum. 

z z -\- 1 * 4" 2 j zA-6 . % zA-i , 

-7- » --f- &C - 7 +»3 T -f-<fc. 

„*i_ _ 7i i. _t_.*.,_+_ + „±.£±! . d , 

1 Q 

X __E__. evanefcentibus coefficientibus fex primis *., £, C, 
£>♦ £, F. 

frop. II. _Vok 
Invenire fummam quotlibet terminorum Seriei 

4 x 4 -|- n * d?r. ^ 4 -\-p — 1 » ' 4-f-ax dv. 1^^» 

4. ■ ■ -~ — ' ' — -|- &c* ubi numeratores 

*-\-%n* &c. x a -f- f -\- 1 » 

M, N, 0, c^-c. conftituunt Seriem quamlibet termino- 

rum, quorum dirTerentiae, vel primx, vel fecundx, vel 

alisequatdamdantur; vel quod perinde eft, qui confti- 

tuunt lineam quamvis tranfverfam in dato quovis trian- 

gulo Arithmetico ; Denominatores autem conftituunt 

Seriem in Prop. I. exhibitam. 

Solutit. Per X defignetur primus fa&orum 4, a-\-tt, 

4 -f- 2 », &c. in denominatore ejufdem termini, ut fint 

X & % iidem ac in Lmm\ praimiflls, adeoque defignetur 

X 

terminus quilibet Seriei per — . — - ■■—____: 

z-*.z -\-n*orc.*z>-\-p — n 

Per Lem. t, vel per I*m. 4. Cprouc magis commodum 

G g g g g videatur 
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videarur vel dirrerentiaSjVel generatores trianguli Arithme* 
tici adhibere,) refolvatur JTin Mukino mium A-\-B*.k 
-\-Czxz-f-»-\-Dz*z-\-ftxz,-\-2,ft-\~ &e. Hoc 
pacto (t erminis mu ltinomii ad denominarorem *> * ».4. n 
* &c x z.-\- p — »> applicatis) terminus quilibec Seriei 

irevocabitur ad formulam • > „ , , „,„,.^. J , , ,„ -—. 

z * z -{- » * e^' x a -j- p — i n 



2 -f- n * &c. x a -]- f — m z,-\-%nx&c *■*>-{-$ ~in 

■4- e^f' 

Unde Cper Scholium 4 P«/>- Tj aggregatum totius 

Seriei, a termino — =?=- inclufi-, 

s.« z< 4" n * ^* * ^ -h/> — i # 
ve in infinitum continuata?, eft 

/4 



p .— 1 x#x.sxs>-]-#* &c. xz, -\-p — a # 



4- = 



C , _ 

4~" ^^-Jju-a ae -j- v^V. 

f — jmh-i-x»» 1 #r. * *> 4" /" — »■ » 
ie fi dematur hoc aggregatum ab ejufdem aggregad 
?alore quando z,=.a P refiduum erit iumma omnium 

serminorum ante terminum ■ , ■, hoeeil, tot ter- 



a 



nainorum quot funt unitates in -%■ Q^E I. 

Mx* 1. Sit primum exemplum inSerie 



3.5.7.0.11.1? 

4- 



4. 11 i 13L 

' 5.7.9.11.13 -iy ' 7.9« 11 .15 .-ij .17 

1 *75 1 4*3. 



+ 



9.11.13-15.17 = 19 i3f.J3.55.17.t9.xt 
-J- S?r. ... Suntbic-4 — 3, » =*, £ ~- ••>, M :— 5, %ca» 
piendo diflerentlas numcratora-.u inveniuntur b = 36, 
< =54, d=zo—.s = d~r. Hinc in Lemmate (ecun- 

co lun: -4 = 5 -;~ 36 x — - — 54 x — - x — -= — -, 
J 2, ^ z 4 4 

5 = — x >5 ~j- 54 x — = -^22 f C = — x — * 54 

2, 3 ' * n z z z 4 J ^ 

= — , V — o — E — &c, Summa itaque totius Seriei 

eft 12* + =l£2 

4x5x1x3 .5. 7«9« n 2 X4XXX5 •7»9-* E 

, 17 183 

4- - ' = 2 -, atque 

' 4x3 xzx.7.9.11 80 X35-7 -9- 11 

fumma terminorum numero - C^- ) eft 

a8* 109 



8ox3-5-7-9- 41 40X*.a + 2.^-|-4.^ + 6.s+S 

] 99 -7 

i6x)&4"-XSi-i-4.2i-|-6.ai-]-'8 24 x »-}-4 • £"4-6 . z,-\-8 

Quserantur v, g. o&o termini ; tum exiftente ~ - = 
8 fit * = 19, cjuo valore in formul& adhibito, prodk 

fumma — ^lSSSJS . 

i.3 .3.3. 5.5 .5 5.7*11. 19-^3 
lidem Numeratores occupant lineam tertiam tranfver- 
fam ia Triangulo Arithmetico 

54.54.54.^4. 54. 54 . &c. 

~ 18.36.90. 144. 19S.&C, 

5 .41 . 131 . 175 . &s. 

Unde. 
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Unde iti formula Lem.4. funt generatores q = f s 
r = — - 18 ; s = 54, * = o = ^r. & prodeunt coeffi- 

cientes A = 5 — 18 x ^ -f- 54 x =^ x ~ 3 ~ i ~ 2 ' = 
x z 4 

522, £=f x- .8 +«x =i ==i», C= -1 

X—X54= — , ^ = o = £ = ^. iidcm ac fupra, 

Zj„y. 2. SitSeries — -^ ' __ 

1 .z . 5 .4. 5 .6 .7. 8 . 9 . 10 . 11 

z . 3 . &c. 1 z ~ 3 . 4 . <$v. 1 1 '4 . 5- . E~~~ 14 ' 

atqueNumeratoresconftituantSeriem in Corol. xo.Lem. 4. 
exhibitam. Applicando itaqu e va?ore m JT in CW. illo 
ad -denominatorem %x s-f- 1 x&c. xz+10, fit Seriei 
propofita: Terminus 



1 



1.4.3 ,4.y.6x*+6.»-f 7.S14. 8.2:4-9 --c-f-io 

+ *-' 

*.a.3-4-5.*.7X* + 7.*+8.*4-9 .«"47"; 

'*» 

"'i-3-4-5.6.7 •8x*+8.£~4 9 . ;& 4 IO 

+ i; 2 . 3 . 4. 5-6-7-*.9«* + 9** + io ^^' 
per hanc P™». fumma Seriei a termino iJJo in infinitum 
continuatiE eft 



— 1 



4^.1.3.4^.6x^46,^47,^48.^ 

+ 



' 3 x t . a • 3 «4-5 >6.7XzA r 7.z-\-%.z-\-<) 

_ __ 7* 

a x i . 2 , 3 . 4 . 5 . 6 . 7 . 8 Xz 4- 8 . * -f- 9 

U ^ 

1 X 1 • i • 3 • 4 • S • 6 • 7 • 8 . 9 x H~ 9 
Itaque pro *> fumpto 1, fit fumma totius Seriei 

3 .5. _ - , £tin generefumma 



+ 



ii 



Xi. i. 3. 4. ? • 6' 7. 8. 9. 10 



terminorum numero , eft * '" ' 



1 12x1.2.3.4.) .6.7.8.9.10. 



4X*.2..3.4-5.6x^-!~6.2i4-7 . z, -j- 8 .2.4-9 

M 

3Xi«i.3'4.J«6.7X«-J-7.»-j-8.m-J-9 

, 7i 

' x x 1 . i . 3 . 4 • 5 • 6" > 7 • 8 x % -f- b x % -|- 9 

___ . l± 

X X 1 • 2. • 3 • 4 • 5. 6. 7. 8. 9x^-1- 9 

Scbolium 1. In computandis fummi^ hujufmodi Serie- 
rum, calculus plerumque levior eft adhibiti^ generatori- 
bus trianguli Arithmetici, quam (\ adhibeantur difFcren- 
tiae. Libet itaque hac occafione oftendere quomodo ex 
datis differentiis inveniri poflunt generatores Trianguli 
Arithmetici. 

Sunto itaque w primus Seriei terminus, a dirTerentia 
ukima data, b prima differentiarum penultimarum, c 
prima antepenultimarum, & fic porro d, e, &c. atque 
fint t, u, x, y, &c generatores quaflti Trianguli Arith- 
metici, cujus lineam tranfverfam ordine/^occu^et Series 

H h h h h pro- 
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propofita» Tum fquod ex contemplatione Trianguls 
Arithmetici facile conftat) fiint 

a — t 

l — tlZ- t 4- » 
i 

«|_ C i # _J- y ^c. 



Unde colliguntur generatorum vaiores 
t=a 



:h- 



t 



1 



X-=zC 

i _ i 

i 

Ulcimus amem generator aeqiuriis. eft Seriei termino 
primo w. 

a. D nus de Monfcury Ahhas Orhucenfis mihi amiciffi- 
mus, & ruri vicinus, poftquam->eum eo haec communi- 
caveram, aliam invenic hujus Problematis Soiutionem, 
cujus formuiam ob ejus miram fimpiicitatem hic referre 
juvat. Itaque in Serie numeratorum fint « terminus pri- 
mus, h prima differentiarum primarum, c prima fecunda- 
rum, -"prima tertiarum, & fic porro ; atque fit termini 

jprimi Denominator z, x z ~f- » x c^f. x & +/• — i n ; Tum 

fuirima 
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Ittmma totius Seriei in infinitum continuatae exhibebitur 

per formuiam 



n x f — i x ^ x z. -h » * &C.-X. z, -\- p — % n 

+ — + 

?t z -*p — ixp — jx z,-\-ftx&c.xz>-\-p— -zn 

c 



tfxp — i xp — ix^ — 3 u+xsx ^.u+f — 2 n 
-f- &c. 

Sit exemplum in Serie %z \ , 

r 3 . j.vsf. *3 . ■ 5.7 . erf. ij 

j _ -_i -JL \-&c. cujus fum- 

7.9.0V. »7 9 . 11. vSf. 19 ' J 

mam jam exhibuimus. In hoc cafu funt <m =_ ?, & _= 3 5, 

f _= 54, d—o-=.ez= &c. Unde per formulam fumma 

Seriei integra? fit j i_ 

z-5 *$•$••• u 4. 5 .4* 5".... ii 

<4 z8? 

J~ — ■ ^f — — -q -> , ucperfor- 

8. 5. 4. 3x7. ..11 00 x 3 .. 5 ... 1 1 ' * 

muiam noftram exhibetur. Si quaeratur fumma ejuf- 

2 2 7° 

dem Seriei incipientis a termino decimo ■ — — , "m 

eo cafu &>r=2x73, £±=523, f.— 54, & iurama eflet 

**73 y . £j* j_ £4 

x.f * xi ...29 '4.5.4^x3 ...x9 ' 8. 5.4.3 xz£.... 29 

Hsec formuia eft commodiilima, & fummam exhibet 
nullo fere negotio, quoties quscritur fumma Seriei inte- 
grse, & differentiae non funt nimis multaz. Sed ubi plu- 
res funt differenckr, & quaeritur non Series sntegra, fed 
termini lantum initiales aliquammulu, formulas noftrse 
font commodiores. 

3. Qugnd© 
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3. Quando Serierum rermini formantur rantum per 

Mulcipiicacionem, nec afficiuncur divifbribus variabili- 

Jbus, lummx (emper exhiberi pofTunt pcr Mechodum ia 

Prop. I. tradicam, fint licet formukc quantumlibet 

compofita?. Nam pofiunt femper revocari ad terminos 

in forma quam poflulat Propofitio illa Sic fi differencias 

ipforum z, & x fint m & n, & dcfignetur ter minus S eriei 

per z. x ; hic terminus revocabitur ad formam a — nz-\- 

n - 
* xz, -j- m; cujui Integrale datur fer Prop. l ; nempe 



m 



n 



quoniam dx-= n, & d«, = m, eft dx = dz, x — ; unde 

regrediendo ad integralia flt x =. — z, -J- a (adjecto in- 

Yariabili a, ut habeatur ratio relationis inter z, & x in 

Seriei rermino primoj quod fic fcribi poteft a — n-\ 

x z, -f- m, ut deinde in z, ducftum induat formam re- 
quifitam. Et ad eundem modum procedere licet in 
aiiis cafibus ejufmodi Sed ubi formula; oblata: divi- 
foribus afficiuntur, eafdem ac in Calculo integrali, ut vo- 
cant, diflicultates occurrunt, eadem induftna fuperan» 
dx. Nec tamen femper fuperari poffunt. Nam prxcer- 
quam quod vix certo fciri poflrt qua; debeat relauo in- 
tercedcre inter Numeratorem fra&ionis & Denominato- 
rem, ut formuia oblata ad Integtaie revocan pouk ; 
faepe eciam difficiilimum eft explorare an adfjt jam talis 
reiatio in formuia" iM, auc fi defir, an introduci poff.it. 
Qiiicquid ego jn hac maceri^ potiilimum inveni, con- 
tinecur in tnbus fequentibus propofitionibuu 

Prcp. III. Prob. 

Crefcentibus, z, n, y, x, &c. per differentjas da- 
tas n, m, /, e, &c. iavenire valorem numeracoris in- 

tegri 
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tegri N. ut exiftente Denomin atore z> . & -f- » .#<:. & -f,.p » 
x»,»-}-aw.g^f.« + 0wxji.j4 r /.efrr.y4^?7x.y.jc4- g 
d>V. * -j- * . &c. Fr aftio ad Integrale r evocar i pofiit. 

Solutio. Fiat N—z -\-pf X» -\-q m xj -\- rlxx -\-so 
* &c. — zuyx&c. atque Integrale erit_fradio, cujus 

Den ominator z. ■ & -f" n • efc» *» 4 " V — \JLUL ' a 4" m • 
cJy. -j- q — • i w x 7 . y -f- /. &c. y — x — j /x at *-}- . 
efo- x -f- j — 1 x ejv. exiftente 1 Numeratore. 

DifFerentia enim hujus fraclionis eft fradlio cujus nu- 
merator eft ipfius N valor exhibitus, & denominator 
idcm eft ac denominator propofitus, ut fier i de buit. 

Ex. 1. Sit denominator propofitus su-}-xx»x 
»4-3. In hoc cafu funt — 2 , m = %, p — 1 , q=:i; 

adeoqueeftN — ^"If.zx«-4-3 — *» = $*'\-i»-\-6, 

- 3 & 4 - 1 » -4- 6 ,. . _ . 

or per — ■ • .'■■ ___===. reprelentatur terminus Seriei 

&.«- -j-i* ».«-}- 3 

fummabilis, cujus nempe in infinitum continuat^ fum- 
ma exhibetur per -— . Sint verbi grati_., ipforum x, & it 
primus valor communis 1, atque Series fummabilis erit 

1.3x1.4 3-5X4.7 $.7X7.10 ' "J f 

pe cujus totius fumma eft 1. Per p defignetur ordo tet* 

. r . . , . ~ . . £ — _4~x » — i-f-> 
mini cujuivis m hac Sene, ent p — =•■• ■■ ■ - J , 

adeoque & — 1 p — 1, & « =__ 3 p — 2 ; quibus valori- 
bus pro js & » fcripris, defignabitur tcrminus per for- 

mulam — - — == — — - , ■ ; ~ ■- — =_===___ . Summa 

2 p — 1 x z p -\- * x 3 /> — 2. x 3 p -f- 1 

autem terminorum omnium ante terminum illum, hoc 

J2- ■ f 

eft terminorum initialium numero =_p — i,eft 

I i i i i 1 — _ 
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„_ JL; ^ flz^F, hoc eft ^iULLL , q^ 

*» *» z/> — iX 3P — * 

*e pro /> fcripto f +». crtt ^- L^lJ^L. ,, aggrega- 

tum tot terminorum initialium quot funt unitates fn p. 

^* _ ^'^ cm m anenti bus ,g, », #, ?», fic denomina- 

tor z, , z-\- 2 • z 4j4 * «.»4- 3« Tum per formulam 

numerator erit & -j- ^ x * *-f~ 3 < — K * = £* + 4 -f- 1 *, 

6t fumma Seriei exhibebitur per formulam — — -~ — , 
Sit ipforum z & » prinras valor communis i, & hinc eli- 

cietur Series — f- •— - 3 ? |~ H_. 

1.3.5x1.4 J.J7H7 f-7.9*7.w 

-\- &C =L }. 

Scholittm. In Seriebus jam expofitis eadem nbique eft 
differentia inter fa&ores continuos ejufdem cujufvis ter- 
mini, ac inter fa&ores homologos terminorum conti- 
nuorum. In fequentibus exempia qusedam func Serie- 
rum, quarum fummae in terminis numero finkis exhs* 
Iberi poflunt, quamvis ea regula non obfervetur. 

Prep.W. Prok 

Crefcenre z per diflerentias datas f 0, invenire nu» 
meratorem integrum N, ut ad Integraie revocari poflic 
fra&io, cujus Denominator Bt ex certo numero p ter- 
minorum s, x,-\-n, x-\-xn,&e. Arithmetice propor» 
tionalium in invicem du&orum. Debet autem efle q 
isumerus integer minor quam fadtor um numerus p. 

Soluth. Eri t iv"= z, -\- p — 1 n % z,-\-p — z ~„ x fa 
Xx,-\-p — qn — * x x, -\-n * &f. x » -\- q~. \„ t ^ 

tegrak 
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tegrale exiftente " — __ — - — =======s=======^ De» 

monftratur ad modum propofitionis praecedentis. 

Sumptis ad libitum n t p, q, & primo valores, hinc 
©rluntur infinitae Seties fummabiies, cujufmodi funt Se- 
ries tres fequentes. 



13 i 17 



-i Z-__ 4 Li , , -i- .'7 **,• 



1.2.3.4 ' 5.4. j. 6 ' 5.6.7.8 l 7.8.9.10 

g — ______ t 4 1 9 

1.2.3.4-5 - 4.5.6.7.8 '7.8 ,9 . 10. is 

J L_ L (g f , 

1 lo. II .12 . 13 . 14 ' ^ 

C; — . ; 1 , . , 14 1 ss 

i.2.3.4.5~ r 5.6.7.8 < 9'9.io.u.i_.ij 
+ !£-— fg, 

1 13 . 14 . 15 . 16 . 17 

Has Serics jampridem communicavi cum primariis 
quibufdam Geometris, a quibus minime contemni vi- 
dentur. Sic ad me icribit peritifljmus Geometra D Nico- 
Uta Bernoulli in epiftolft dad t.$ Julii iji6. " Vous 
" me ferez un extreme plaifir, ..Monfieur, de me eom- 
*' muniquer laSolutionde voftre probleme, Etant donnce. 
" une fuitte des FraBions dont les Numerateurs foient des 
e * nomhres fyures quelconque, & dont les Denominateurs 
" foieni formes du produit etun nombre eg&l de Fafteurs 
" tfui foient en Progreffion Arithmetique, trouver la fom- 
<! mej & principalement comment vous avez trouvfe 

P P • P ~f~ * 

** ces deux formules =-==--■ , . " .-_-£-. z ^ n— - 

14X4/+1 i2X3/>T , X-/'T i 

Hse formuke (perSant ad Series C & B, defignante p 
numerum terminorum, quorutn fumma requiritur. Sic 
etiam ad me icribit D. Taylor in epiftola data %z Aug» 
171 6. " Ut 8c qua\ ratione inctdifti in (ummationem, 
" Serierum a te exhibitarum, prseiertim ioquor de 

Serls 
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" Se " e .-.2.3.4. 5 + 4.5.6.7.8 + 7 .8. 9 9 io.,x + &'> 

"quas videtur efle altioris indaginis. 

Sed ut ad exeWpla jam redeamus. In Serie A func 
/> = 4, ff = x , fl = t , primo valor e x exiftente 1. Eft 
itaque £ ~j- 3 x j~ -|- x — *> x -, -4- 1 = - x %z-\- 3 for- 
mula, unde (rejedo dato numero zj derivantur nume- 
ratores f, 9, 13, 17, d*r. Formula etiam fummae eft 

' : '- . Quare habid ratione numeri z, quem ex 

K X K ~t~ ' * 

numeratoribus rejecimus, fumma totius Seriei, a termino 
in quo eft z in infinitum continuatze, exhibetur per 

formuiam ^^ ; adeoque fumma Scriei integrce eft 

I ___ 

XXI XI 4 

In Serie B funt » = 1, p = U_±____ 3> prim o valore 
s exift ente 1 . Efl: it aque N— z, -j- 4 x * _]- 3 x zT-jTi 
— ax? -J- 1 xx,-f-i = 6x-z, -]-2( 2 . Ipfiusautemsi-J-2 
valores continui funt 3, 6, 9, &c. qui quoniam om- 
nes funt divifibiles per 3, ponendo s '4- - = 3 #, fic 
2ST =- 6 x 3 xf = 6 x 9 x 1 — 54 x z , ipfius x valoribus 
continuis cxiftentibus r, z, 3, <£<?. Rejeclo itaque nu- 
mcrodato 54, hinc prodeunt numeratores 1, z z , -f y & c , 
hoc eft x, 4, 9, d*r. Formula etiam IntegraJis eft 

^Tf+l '■> 1 uare habit a ratione numeri 54 quem ex nu- 
meratoribus rejecimus, fumma Seriei a termino in quo 
eft z in infinitum continuataj eft W=. Unde fum- 

ma Seriei integra? eft — - . 

In Serie denique C funt n= 1, p = $ ^ — 4, & 

pri musv alor z, = i. Unde fit N - — « n Fj x zT-fTj x J-£~_ 

xa-j-l — * xjc+i x~--|-- xs-j-3 = 4 x *~f 1 

x 



( *53 ) 

& -f- z x & -r 3- Valoresautem N"per hanc formuiam pro- 
deuntes femper poflunt dividi per 4* ix 5 X4 — </tf, 
Ergo hoc divifore rejedo prodeunt numeratores r, 14, 
ff, 140, $r. Et formula Summas, habita radone nu- 

meri 96, eft -r-\ AdecqueSummaSeriei integrs eft--. 

Scholittm 1. Per Propofkior»es has duas noviffimas 
nullo negotio inveniri poiTunt Series quot iibuerit 
fummabiles. Et viciffim oblata Serie hujus fpeciei, f* 
fummari poteft, ejus fumma plerumque revocatur ad 
alterutram ex his Propofitionibus. In examine tamere 
folertia eft opus. Optime autem procedit fi termini 
Seriei oblata: revocentur ad formulam Prop III. Sice.gr, 

propofita Serie — — 1 --}- — - • '' - — - 4- 

r r 3.5.7.9.11 ' 7. 9. 11. 13. 15 ■ 

^ r- &c* Denominatores fic fcribi poi- 

funt } .7.11 x ? . 9,7 .11 . 15 xo. 13,11 . ij. 19 

xil>*7'&C' 

Unde juxta Prop.llU fcn — q, m — 4, /> = !, q — i : . 
primus valor z~ 3, pri mus valor » — 5. Hinc formula Nu 
meratoris invenitur 4 * z. -f- r » -f- 8, Eft autem & -f- a -f 8 
femper divillbile per 3 ; quare rejedis diviibribus da- 
tis 4 & 3, per hanc formuiam prodeunt Numeratores, 
7, 11, i$,&c iidem ac Numcratores in Serie propofi- 
ta, quas proinde fummabitur per illam propofitionem 
2. Cum Series iiias A, B, C, cornmunicavcram cum 
D. Taylor, refcripfk fe earum fummas ir.veniile primam 
quidem A & tertiam C, eas revocando ad cafus fim* 
plices Methodi Incre mentorum, tertiam C, e g. revoca» 

vit ad hanc formam — x - -f- -^- -f- — i~-i- »JL».,<v, 
-4 1.5 5-9 9. «s 13.1? " 

ut habcatur fumma per crxcepta tradita in Sckih Frcp t- 

Kkkkk I» 
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Jn Sen*e autem fecunda" B, cum hoc non ceque (ucceilit,, 
fequenti ufus efl: Analyfi, quam, ipfius venia jam im- 
pecrata- ob ejus eximiam eleganciam huc transferre 
non piget. *' Seriei iftius terminus [in Stylo ejus] cx* 

*■' hibetur per formulam ^JljLLM- 5 pro 

x '4- 3 in denominatorc fcripto z, quoniam efl^rrn^, 
" Pcne ~c aquale effe Integrali quasfito, hoc eft -j? 
*' eflc Integrale ipfius — - = ' 'v — — , fepofito divi- 



* < 



*' iore daco 27. Ipflus autem -5 incrementum eft 
" .____ — X Debet erso -— — r-- idem efle ac 

c c s C i. 



'+»X^ 



?.^-f-i X^.^ + I 



Comparando denominatores invenl- 



" tur C = & x £ 4- 1. Hinc itaque fumendo increme/5- 

" ta fit C '— x z z, -]- s* -]- ^ C— z jc a 4- 4 z, quoniarn 
" eft & == 3 J His vaioribu s in lo cum C & C fubfti tu- 
*' tis prodic hC~BC— Z z-\- »B-i8\a-|-ift 
" quod debec eiie idem ac s -f- 1 * ».. Sic B — a -}- v, 
" exiCtsnte a ipfius B parte invariabili, & v parte va- 
*' riabiii. Tum fumendo incrementa flc B— v. U ndc 
s< ad invenienda a & v habetur arquatio z, & -j- * * 
!! — 2 s, * si -j- 2 ^ „ -j- v — z, 4- 2 * ^ qure fic fcribi 

" poteft a. z -r * ? — 2, %x%-|~ 5.0/— : &xz,-|-x x H~-<* j 
" 4 vel etiarn C •» — C -y = ^ t -f-ixi 4" z <*• Ponc 
<? .1 4" i >j — o (unde fit 4 — r — ^,) & fic C *f --C-y—o; 

" uti 
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" ubi fieri potell v ~ o, (quoniam ffquationis termini 

" finguli afficiuntur vel ab v, vel ab^) Hinc ergo fit B = 

i g t 

«' a = — r, adeoque tt = ===•. Unde habka* ra- 

" tione divifbris x7, Integrale quasfitum fit — i=r. 

*' Sed & comparando xquationem C v — c v — cum 
" formu!& gcnerali • cc • = o, inde etiam conelude- 

" re licet efle -£- = quantitati data?, (quoniam ipfius 

" incrementum efi: c.) Unde pro » fumpto quovis 
*' numero dato, rk v = n C, atq^e B = — j- J- » C. 

" Quo pafto Integrale qua?fitum fit ^- = :^-- c — ■- = ~ 

"-j-*» ^ u0 ^ *b fategrali prius invcnto differt quan- 
*'■ titate data n. Hoc indc fir, quod, ut in quadraturi 
*' Curvarum Areainventa augeri poteft vei mtnui arei 
<f dat&, fic in Methodo incrementorum Integrale inven» 
" tum augeri potefl: vel minui quantitate data Per 
" Integrale autem primum, ubi deeft n, exhibetut 
* r fumraa Seriei in infinitum continuata.*. 

Prcp. V . 

Crefcente z per unitates, & exiftentibus a, h, e, 6"c 
numeris datis integris. quorum nulUe inter fc rcquantur ; 

invenire Integrale ipfius Z^f7^T1^7T77S7: 

Solutio. Ducendo tam numeratorem quam denomi- 
■^atorem fra&ionis in terminos z> -\~ ' » ~ -V" % > o" c * 
-4-4-f i, z-i-4-j-x, &c z- r b4-i, z-~ r b-\-x,&c 
~ J r c i- (, a -:•- c -]- i, ^Jv. in denominatorc deficien- 
<es, revocetur Denominaror ad formulam £ x s -'- £ 
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Xs-f-ax&V. denominatoris in Prof.J. ScboL n. 3, 
Deinde revocetur Numera to r ad fo rmam A-\- B z -\~Cz 
-X js + 7-f- £>s>*aj-|-i x* + x+^. Tum appli. 
eando terminos ad Denominatorem novum sx«-)-i 
■X & -|- 2 x e£r. revocetur fra&io ad hanc formam 



I Z I - V, - I .V, C#~ ' 



,K x % -f- 1 X-^e. X + lX^-f JXfiic. ? + l^ + 3X&, 

-{- === — =^== — — fr c% Unde denique qua:ratur Inte- 

grale per Sckol. Prof. I. /*. 3. 
Ratio Solutionis per fe fatis eft manifefta, 
Scholium 1. Hujus Solutionis tota difficultas latet ini 
revocatione numeratoris ad formam requifitam, quod 
camen quomodo fit faciendum uno e xemplo patebit. 
Proponatur itaquefa&um a -f 2 xz> -f 9 xa -|- 7, quod 
ad formam propofitam fit revocandum. Terminos ita- 
que evolvo gradatim ur. fequitur. Fa&orem primum 
s-f-x fic fcribo 2 -J-&, cujus terminum primum 2 
duco in 3 -\- z, und e fit 6 -f 2 % ; Terminum fecundum £ 
duco in 2 -)- z. 4- 1 (— 2, J r 3) unde fit 2 * -f- a * & -J-Tl 
Ddn facla in unam fummam coliigendo, fit a 4-~2 

x-~4-~3 = e J * * -f * x *-f 1 = 6 4- 4 ^ -l- » x 

x, 4- '• Supereft ut hoc ducatur in z -\- 7. Iraque 
rerminum primum 6 duco in 7-j~£ (= & f 7) unde 
fit 42 -f 6 x, ; terminum fecundum 4 2. duco in 6 -|- «Tfl 
(= » 4- 7) unde flt 24 » -)- 4 » x z. 4- * ; terminum 
tertium z * sjfj duco in ? -f 2 -I- 2_C= ~ + 7,) un- 
de fit 5 2 x & ~r i -j-Jx^-f-ixa -f_2. fadris itaque 
in unum coiieclis ut prius, fic&fixs+ 3 xaf 4 

:— 42 -j- 30 c 4- 9 z * * 4- * ~r * * & -f * * & -|- 2. Et 
ad eundem modum procedere iicet \n aliis cafibus. 



2, Sit 



*** 
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i. Sit autem exemplum Propofitionis in fraclione 

-_- • —rr - Reftituendo fa&ores *• 4- r, % -j- 3, 



& + 4 i n D enominat ore delkientes, fra&io fit 

— sjsrVs^=-==! — == — . Revocandus ita« 
?x? + «xt + ix? +JL—L+ 4-211+ * 



que eft Numerator «. + 1x^ + 3x^ + 4 ad formam 
requifitam. Itaque per methodum jam traditam fie 

primo a-f ix%+3 — i*34-2i + *x2. + *. + x 

; — 3 -|- *. + ^ & -\~z> * a + 1 — 3 -]- 3 & + g * «, + i, 

Deinde aTf 1 X ~ + 3 x* + 4~ 3 x 4 + * 4- 3 » 

y, 3 + J& + I + g ,XZ,+ I XX + g, 4" ^ — II + J&4-9J* 

4- 3 si x z, + 1 -|-isx s + 1 4" » x *■ 4- l X z*-\-z 
= 1 % 4- ix & 4- 5 * x * 4- 1 4" * * * + - X a + 2 - 
Applica ndo ho c faclum ad Denominatorem %, * * + * * 
dv. x & 4- 5 fra&io tandem revocatur ad hanc for- 



mam i x *+~* x ?+a x 7rl " * + 4 x r+ 

. _=___= J=L __ «-s 

^+IX^ + *X^+3X^ + 4X?+S 

+ n,...-r::.-TT M .T7 + 



^+1x^+3x^+4x^ + 5 £4-1_<-f"4 x rH 
Cujus deniquelntegrale eft HX +1X < + ,x\+3x*+~i 

. _-» _ , _, ~ s — __, 

4.? + iX + zM+3M + 4 3-* + *** + 3*< + 4 



X ^ + 3 * •? +" 4 

3« Quando duo tantum funt fa&ores & & *+\ 4 * 
exhibebitur etiam Integrale per formulam— ~ a ~*+i 

rm y 2— 4 _ I —4X^—^X3 — a ^ 

"~ 3^ xT+i ** + * 4*M + * M + *M + 3 

Seriem nempe continuando donec abrumpatur per eva- 

L 1 1 1 1 nefcentiam 
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nefcentiam terminorum. Si Faclores duo fint & & & — « 
cxhibebitur Intearale per formulam :f— -, ~ZU\1__ 

i — * 2.?— i.jf— 2, 

™ : — r^T^T t — = — trr. lotefl idem Integrale 

exprimi urroque modo, prout fradionis oblara fador 
vel minor vel major fiimarur pro &. 

4. Si primus valor & fic <+.*,, migrabit formuia 

poilcrior m hanc ~ x 7 ■ * ~ x -~ 4- ^v. ufque -~ 

inclufive, qua, cum fignc contrario, exhibetur fumma 

Seriei t >; r^p, + 2 x * +a + ^^ + tfr. in infi- 

aitum contiauara. Sit c.gr.a — 1, atque Series erit 

7x1 "r 2 x 3 ~r 3 x 4 T" 6"^. = 7 x y = 1. Si a=z, e- 

ric Series r~ + ^+ ^ + 0,. = ± * f+f =-1 s 
Si ^=3, Serieserit rri+rh + 7- + ji- efe 



— x — -f- — • -f— = — , 
3 1 2 3 ,8* 



5. Ex eadem Serie ■ — ===+ — —r- --f : ' 

+ <£r. pro diverfo valore <* oriuntur Series plures 
forma fatis elegantes, quarum nonnullas Leclori ob 
oculos fiftere, credo, ingratum non erit. 

Si pro a fumantur fuccefllvc numeri pares, z, 4, 6, 8, 
&c. Series erunt 
5irf - 2 ) — L=-f — L^- + — L=. + — L_ + &e 

4) «==•+ — — r= ~~f =— =--* a • - -f. & e 

1 x 1+4 'j x 2+ 4 r 3 x 3 + 4 4 X4-J-4 ' 

6); L^-^ L^_4_- *___ L_ i. ,^ 

j x i 4-5 2x ,^_ 6 3 x 3 -i-6^4 x 4 -f-<5^^" J 

"5) „ ir==^4 =L=~-JL • ii. - -I * L. f V, 

* M + gSxif s^ 3 K 3 + 8^ 4 x J-rpj - ^ 
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J_ + — _. _i L_ _. _L_ + ©c. 

o_4 ' i6— i l 25—4. ' 36—4 

' + l + ___ _i — l_ 4- _? f . 

16— 9 'as— 9^ 3^—9 49—9 

__ ' - L ' _L * -t-ftf-' 

as _ I 6~ r 36— ifi"!"^^— 16 ~ r 64—16 ^ s -"" 

V*I — + — + -r- + — — + _c. 

4_i 9_i 16—1 • 15—1 

_L_ + _JL_. ~L _J_. _L _-L_ _L _?_, 
4 + i 9+3 »6+5 r *5+7 ^ 

______ r._£ l— 1 I ■ + -£•' 

4 + 3 "^"9 4-7 ' l6+u^a5+ I 5 

4+. ^9+ n *-64-i7 ' *5+*3 

Si pro a funoari-jur fucceflive numeri impares r, 3, 5", 7» 

_>_ . Series erunc 

(r=l) ____. _J___ + ___ + U-* 4- _* 

'^l + i '_.x_ + I '3X34-1 4x4 + 1 

3) L _= + __=- + L---.4- • ' 4- gc, 

1 x 1 +3 l 2x2 + 33x3+34*4+3 

5) i =- + ____L __- + _-_ + «fc. 

IK i+y r -x 2 + 5 T }x3 + 5 4x4+5 




+ £_.» 

j_ _j _ jt__ _i , * 4- _ c. 

- * 3 — i + 6_i + io — 1 ' 1 J — I 

-L x _i_ _r _____ r L_ + _i— + «&• 

2 6 — 3~ 10 _ 3 ~ ij — 3 ' *i — _ 

_., _ l » r i __ _i + -£• 

Ve _J-x-L- + « + _-_-+ — ~ + «&• 

a . i-f o ' 3+0 6 + l 1 © •_■ o 

J_x * + -L- + 7_- + --+- -_•-■& 

2 i + i ~ 3+* 6 + 3 ^10+4 

T*_ + _ + 3~+4 + 6+6 +~4~j + ® ? * 

Lx-J l __L_ j_ -_— j__J_ +,_■_. 

a ' a •__ ~ _h-o~ ._-*-!„ — ■ - ■ 



1 + 3 ~ 3+6 ~ *-J-9 T,e +'J 



6 Ante 
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tf. Ante aliquoc annos D. Jac. BernculU Geometra 

infignis invenic fummam Seriei cujufliber, cujus Nume- 

ratores conftituunt Seriem ajquaiium, Denominatores 

vcro conftituunc, vel Seriem quadratorum dacoaiiquo 

^juadraco (Tjninutorum, vel SeriemTriangulorum, dato 

aliquo Triangulo T minutorum. Hsc invenic ilie ob- 

fervando quod hujufmodi Series oriantur ex abiatione 

Seriei Harmonice proportionaiium rruncata; ab eadem 

Serie integta ; nempe ita uc numerus terminorum deri- 

cientium in Serie truncata, fic, vel duplus laceris cati 

quadrati J2L, vei dupius unitace au&us lateris dati Tri- 

snguii T. fdem etiam obfervavic fruftra quseri fum- 

«nam Seriei reciproca? Quadratorum. Hoc idem etiam 

verum efc de reciprocis Cuborum, vei aliarum quarum» 

libec dignicatum numerorum in progreflione Arichmeci- 

cfi. Ratio eft, quod nuila interced it diflerencia inter 

fadores denominatorum, quod ad hujufmodi fumma- 

tiones femper requiri conftac ex Mechodo fumendi 

diiferentias in Scholie Prop. I. jam explicata. Nam fi 

per formuiam aliquam exhiberi poflec fumma qua?fita, 

differentia iftius formuias exhiberec terminos Seriei 

propoflta; ; fed ia tali differentia denominacor femper 

afficitur per fa&ores ab invicem diverfos, quod quo- 

niam in Seriebus pr.edi&is non obtinet, fumma: Serie- 

rum hujufmodi in cerminis finicis haberi nequeunc. Ad 

eundem fere modum, argumcnco petito a Prop. 111. & 

IV. demonft rari potefb fummas Serierum exhiberi non 

poffe in terminis numero finitis, quarum Numeratores 

conftituunc Seriemarqualium. Denominatores vero con- 

ftanc ex certo numero terminorum in progreflione A- 

rithmetic^, maximo fa&ore cujufvis termini minore ex- 

iftente quam faclor miaimus ia termino proxime in- 

fequenti, cujufmodi eft Series — -f -f z-f-&c. 

•* i . i 3 . 4 y • o 

7. Jam liceret reguias nonnullas tradere quas pro 
cafibus quibufdam fingularibus concinnavij icd hxc 

nog 



( 66\ } 

nos longius abducerent. Sufficiat itaque qus gsnera" 
Iiora funt expiicafie, & fimul monuifle, ad novs hu 
jufce Serierum infinkarum dodtrinx provecHonera ni" 
hil magis facere, quam fi excogitentur formu'x ge- 
neraliores fummarum, ex quarum differentiis, per re- 
gulas fupra traditas computatis, deinde conficiantur Ca- 
nones quantitatum fummabiiium ; ita fere ut jam fa- 
clum eft in Calculo Integraii, h. e- m Stylo Newtoniano, 
in Methodo Fluxionum. 

8. Reflituendo fa&ores in Denominatore deficien- 
tes potuiflet prsefens Probiema revocari ad Prcpofitic- 
ncm II. Sed & in terminis generalioribus propcni po> 
ceft, nempe pro Numeratore fumpta quavis For- 
mula, cujus differentia aiiqua datur. Sub ea tameti 
conditione ut dimenfiones Denominatoris ad minimum 
binario fuperent Dimenfiones Numeratoris ; aiias enim 
fumma Seriei in terminis numero finitis habcri nequic. 

Sit hujus rei exemplum in Serie ; 3 ; - ; - + ; . 4 , 6 . 8 
sTTTri + 4 . 6 | 6 8.io + &t- ubi '^umeratores funt 
numerorum naturalium quadrata. Applicando tum Nu- 
meratores tum Denominatores ad numeros naturales, 

Series revocatur ad formam fimpiiciorem - — ; - t~ 77+3 
7777^ + 6~s77^ + C^f. Per p defignatis numeris na- 
turalibus r, z, 3, 4, &c. termiaus Seriei defignabi- 
tur per formulam — ; 7 ===b ; vel per formu- 

Iam -^ JlT* _l -7 , nempe pro p 4-2. fcripto ». Quo- 

niam progrediendo de termino in terminum augetur 
z per unitates, reftituendi funt fadores in denomina- 
tore deficientes z -\- 1 , ^-{-3, & hoc patfi o revoca- 

turttrminus Seriei ad formuiam — £_+* IT ' x ^7~ 3 , 

„3* *~H x ^f i x *+3 x ^-f-4 

Per methodum in hac Propofkione jam expiicatam re« 

M m m m m vocatur 
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vocatur numerator ad formam — 6 — 6 & — z xi-j- i 
-|-rXz.-i- I X^H" 2 - Unde babita ratione denomi- 
natoris Terminus revocatur ad formam — =^=~~ — ==_ 

_l_ ~i = j_ = __rJ- ______ 

"^{-iXJ + iX^+3^ + 4 1 ? + 1 X { + 3X^+4 

-}- ~3j- x s Tr- Adeoque fumendo Integraie fic 

^ 6 . _______ 6 

4?X^+lX^4-iX?+ 3 "+" 5 X f+~J X ^fi X f^Fl 

+ lx< -ipi x ^jrj + TTT ; ^ u0 » fub fi § no contra - 
rio, exhibetur fumma Seriei in infinitum continuacae, 

iacipientis a termino „ x 5'7* ,-r- Summa itaque 
Seriei integr& incipientis a. termino — - — eft H, 

3 • 3 • 7 240 

Si j perJPrgg. II. proce dere eiTet animus, ex formula 
s- — ix^-j-i x~-|-3 colledis numeratoribus primis 
24, 70, 144, 252, fumendo eorum differentias habe= 
rentur <\6=b, 28 _ ?, 6=d, e = o— &c y exiftente 
M = 24 ; unde per __<■«. 2. prod iret formula — 6—6z 
— z*z -f- 1 -|-£Xj4-az,4- 2, qua defignatur Ter- 
minus, eadem ac fupra ; atque pergendo per Prcp. II. 
_iabere_ur fumma. 



p. VI. />.£. 



Invenire fummam quotlibet terminorum Seriei Fra- 
dionum. quarum Numeratores & Denominatores con- 
ftituunt lineas duas quaiVis tranfverfas m Trianguio 
Arithmetico Pafchalii ; nempe cujus generatores funt 
unitates. 

Solutio. Per n deilgnetur Ordo Seriei Numeratorum 
in Triangulo Arithmetico, & fit p differentia inter 
ordinem Numeratorum & Denominatorum, & per q 
defignetur numerus terminorum quorum fumma re- 

quiritur 
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quiritur. Tum fi Denominacores fint plurium dimen- 
fionum quam funt Numeratores, Summa exhibebitur 
per formulam primam fequentem } fi dimenfiones 
Numeracorum plures fmt quam dimenfiones Deno- 
minatorum, Summa exhibebitur per fbrmulam fecundam. 

FormttU \. 

n-j- p -— !_ n.n-j- 1 .»4-2, •_j3_J_fcj?' — ____ 



Formuia II. „__„.__ 



f f J "T" ^l^ffi I . f 3 — s. £?<?. » — £ 

£*. i. invenienoum fit aggiegatum fex primorum 
terminorum Serici -1 -f -i f I£ f |? f ^- f -^ f <£* 

i ' 7 ' 28 84 ' tio 462 ' 

ubi Numeratores conftituunt lineam quartam, Deno» 
minatores confiituunt lineam feptimam in Trianguso 
Arithmetico Sunt itaque = 4,. p = 3, q — 6; & 
quoniam dimenGones Denominatorum fuperant cimen- 
fiones Numeratorum, dabitur fumma per Formulam 

primam ; nempe *-f_~-' -7_Tm+^7+? fivc 

6 5 ■ 



X 



II 



3~iT 
Ex.z. Quasratur fumma fex primorum terminorum 

Seriei _L f X _]- 1? f 8 _i f 1_ f if -f &c. cujus 

termini funt terminorum Seriei prioris reciproci. Sunt 
itaque » = 7, p = 3> #=6, adeoque per formulam 

fecundam fumma fit — ^"+ "'Vxa'. 5 . 4 ~— M-- 

Schollum i- Formulas in hac propofitione "exhibitas 
ante biennium communicavi cum Viris celeberrimis 
Moivrco & Bernottlliis. Facile autem derivari poflunt 
ex prseceptis m Prop. I. traditis. Sit exemplum in Se- 

rie oriori — 4- — 4-^ f #*•■ Per i> defignato lcco 

Ter 
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Termini in Serie hac, exhibetur Terminus per formulam 
-~t~; Unde rcgrediendo ad Integrale, 



4 5 6 



fex terminorum fit 3 ^- — , omnino ut per fcr- 



lumma Szriei mcipieuus a termmo 1U0 exniberur per 
formulam — \'~ ' — = ; adeoque pro z> fumpro ?, Se- 

2X/4-3XP+4 

ries integra fit t~r~j=3» atque fumma primorum 

f ■ - 

mulam jam exhiberur. 

2, In formul_ prima fumma Seriei in infinitum con- 

tinuats efl n y~ p ~~ ' ., evanefcente jam parte altera for- 

muI.H. Sed in cafu formulac fecunda: fumma hxc efl: 
infinitum quid, cujus fpecies, refpe_tu numeri infiniti 
q, exhibetur per formulx partem alteram, qua. in hoe 

ca i a fit _=__ — — — ■ — — -r — =. 

p-j-ix» — 1 . » — z. _>e. « — p 

%. De hujufmodi Seriebus in epiftola data menfe 
Maio 1716, fic ad me fcripfic Vir. 111. D. Leibnitias, 
quem magno Scientiarum damno nobis nuper ereptum 
lugemus. " li me femble qu'autrefois j _y aufii fomme 

__ 

>.Q 

" -4- -i-J-ii-i- ,&c. Le terme de cette fuitte exprime 
" Analytiquement efl 



tC quelques Series ou fuittes comme — 4- — 4- — J r ■-- 



x -f- 1 .x-f-z x r . 7 . j- 



a • 3 



__ ._-i-j- ___ — r-2 — . — . On demande donc 

la fomrne d'une fuitte donne., dont un terme foit 



«f 



// 



-^ . /a ._| _7tj7 ou x fignifie les nombres naturales 

" 1. 2 > 3» 4> & c * &/fignifie l'Unite, ou la difFerence 
" des x. Suppofbns que le terme de la fuitte fom- 



" matnce 
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6S ' mstrxce demattdee foit mx ^. w/ — j. Or DifF. -| =. 

***& sj —mdxz=.mh donc la Dilfcfsacs de ® eft = 

s 

" ^■«•f-r ^x-fW.ir Mal » te nant « «*« ftim 

+ mmlx + »»»// 

« »f// _, 2££j 

>»»»x^ + a««»i je+* » / / mmxx -j~$mml JHr-a »»*»// 
+ mmlxJg-mnll 

*' c'efl a dire, ii faut identi6er ces deux formules, ou la 

" donnee eft Multipiiee per — ; donc egalaac !§§ 

** termes refpedifs, puifque les x# convfennent, ■ on 
** aura par ies x, *» + «= 3 «, c'eft adire II y aurs 
8 * m = #, & par ks abfoius on aura » 4* ** n ~ * »» *»» 
** ce qui donne encore m-=.n% .donc ridentirtcaticft 
** reuffir, & nous pouvons faire »=m = I—.i, 6f 
8 * f = 1 (car / demeure arbitralre.) & le terme de la 

** fuitte fommatrke' fera -4—, car dif£ f donrie 

» . V donne la fomme des — , , — ~-r 

* + i x.x-f^ i,jf+ix~. i.r 

«' 3, 4, ^., H, ^,?-, 3fr» &rt« fmmtrsx,' cujm ter» 

!' w/jwi ~^r* 

«« .J. + -L + 2. + -5- + •!• + C^- 5«r«» (ummmda, c&* 

" i** «ewrfni» JTT+TTT^TT^TF Ec ^ oy * 

* r«a (ervir aux Cbmmations, les 5 'terjass, pr Bx- de 

. K n 13 a ■■ w • fe ' 



sC 
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la fuitte donnee feront — — 3=—. Et generaiic* 

ment la fomme des termes jufqu'a queique terme 

x 6 x 

— == — ===== ■ excluiivement, iera — : — 

x . x 4- 1 x -\- % x r • V • r x ~r t 

— 3 : Et pour ia fbmrne de la fuitte cntiere a 1 nifi- 

" aie, «devient infini, &-^- = 6: donc ia fomme 

" dc toute la fuitte eft 6 — 3 = 3, comme vous 
<J 1'avez trouve. 

" Cette methode efi; le cilcui des difFerences ap- 
" piique aux Nombres ; & ii faut vous avcuer qu a- 
64 vant que de 1'appliquer aux Figures, & meme avant 
" que d avoir ete Geometre, Je ie prartiquai en quel- 
" que fa?on dans les nombres ; ayant trouve encore 
" jeune gar$on que les fuittes dont ies Numerateurs 
" fuflenr des Unites, & dont ies Denominaceurs fuflen* 
ies Nombres figures, comme Trianguiaires Pyrami- 
daux &c. etoient les differences *" es , % ts , y*** t fe c , 

multipliees par les conilantes de la fuirte — 4-i-4-L 

-}-— -f- &c. & pac confequent fommabies. Mais 

quand jc devins un peu Geometre & ^nalyfte, je 
vis qu'il y avoit moyen de venir a bout de telles 
" fbmmations par une Methode generaiie, aurant qu'ii 
" etoit poflible ; & que le caicui des difrcrences eftoit 
** encore plus commode dans la Geomcrrie que dans 
" JesNombres, puis qu'il y a pius devanouiflemcnts, 
*' & que ies differences repondeor aux Tangenres, ies 
fommes aux Quadrature-!. Cccre mer.hode gencralle 
de chercher la iuitte ibmmatricc de ia luitte donnee, 
quand eile e.t pcfhble, reuiht wujows, quand Je terme 
de Ia fuitte donnee cxprime .4. .V(ii]uement n'a 
" point la quautice variabie enydoppe ., >-u une racine, 
" iiy entrant dans 1'expoiantj &, uteit, on peut tou- 

"" jours 






c< 
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is jours determiner la fuitte fommatrice, ou prouvet 
" quil eft impofiible d'en trouver. Et la chofe reuffic 
" meme bien ibuvent, lors meme que Ja variable en- 
6< tre dans 1'Expofant. Mais comme il y a quelque- 
" fois dcs Quadratures particulieres de quelques por- 
"" tions d'une Figure, donc ou ne f$auroit donner ia 
" Quadrature generalle ou la Figure quadratrice ; de 
" meme on peut trouver quelquefois la fomme de 
" toute la fuitte, ou d'un certaine partie, quoy qu'on 
" ne puiffe pas trouver la fomme de chaque partie ; & 
" alors il faut avoir recours a des Methodes particulieres, 
" dont on n'eft pas toujours le maiftre, nofire Analyfe 
" n'eftanc pas encore port6e a fa perfe&ion. 

Prop. VII. Trob. 

Tnvcnire fummam Seriei cujus Numeratores confti- 
tuunt lineam quamlibet ere&am in Triangulo Arith- 
metico Tafchatii, Denomtnatores vero conitkuunt ii- 
jneam quamlibec tranfverfam. 

Solutio. Defignetur ordo linca? ereda; per p, ordo 
lineas tranfverfae per q, &flt waggregatum toc termino- 
rum primorum in iinea ere&a ordinis p -}- q — i quot 
funt unitates in q — i , atque fumma q:.jefica erk 



jfT?-! fff \/ 



3 ■ Cjc. q - 



f -\- t . &c. f-jrl — 2 



IO 



Ex. i . Froponatur Series T -\- ~ -j- ~ -\- - -\- - -j-~ ^ 

Ubi Numeratores conftituunt lineam fextam eredam, 
Denominatores occupant lineam quartam tranfveriara. 
In hoc 'itaque cafu funt f -= 6, q — 4, p -]- q — 1 =-9, 
q — 1 = 3, adeoque m — i -\- 8 -V- 2, 8 r= 37/ c. tribus 
terminis primis linece nonae eredx. Unde fit fumma 

quaefita i 8 — 37 X £-73 — 77- 

Ex. %. Confutuant Numeratores lineam centefimam 
ere&sm, & fvnt Denvminatores Numeri Trigonales, qui 
occupanr lineam tertiam cranfverfam. Tum erunt 
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p=ioo s #_=_ p m= 101 atque adeo fumma qusefita fit 



x™-iwx ** 



I°o . ioj 

Cor. Si f=z, formula fit ^-=- s , qua exhibetur ag= 

gregatom primi termini, una. eum femifie iecundf, 
trieate tertiij quadrante quarti & fie porro, linea? cu- 
jufvi« ere&e ordinis J» Tiianguli Arlthmetici Pafchalii, 

Sic».^r.cft-L + ± » I5 + ££ + -L + ± 



." — i sr 



_V« VIII. Prok 

Invenire fummam ejufdem Seriei, quando terminorun. 
figna funt akernatim -f- & — 
Sofatti. Summa quaefita exhibetur per formulam fim- 

j — ! 
_»+_ — » 

_£*•. Invenienda fit fumma Seriei -r—T + t_ — 77« 

j_il_-i-._i._L_ u fji Numerator__ conftituunt li- 

* 495- *a&? ' 3oo3 s 

neara -epti.-iam eredara, Denomiaa co.es co-iilituun_ 
sionam traniverfam. In formula itaque pro p & q icxij> 

m 7 & . o, fic fumma — . 

Manente e&dem Serie Numeratoruit. (nernpe Jf neft fep» 
_imi erediO- f: pro Serie Denominatorum iumantur 
fucceffive ■ linea. tranfverfe _>, f% 4% &c* Summse 

f T' ~f> _t> n» -^* ^ UJe ficpoilmt fcribij, 



trant 

»-S g_. 



j 7 _■» o_. aso > -i . vt a 

— * ^» 577i r£» ;*;» ©"*. aDitamNumentcores, quam 

Benor_-ina_o.es excerpuntur ex linea tranfvetsS ordinis 
iepcimi. Idem evemiret (i loco fepdmae. NumeratQ-es 
confti-«-fler.t aiiam quan-.ibi-t -ineam ereCtam ordin.s y% 
Summse quippe orirejstu- si gppl_C-.-io.ie termlnorara 
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linese tranfverfse ejufdem ordinis p ad terminos proxi* 
me fcquentes in eadem Jine&. 

Propofuiones hae duar noviflimoc potius elegantes funt 
quam utiics •> quare Formularum noftrarum demon- 
ftrationem Lcdoris (blcrtia inveftigandam relinquimus, 
ad Fropofitionem uitimam jam properantes, quse ter- 
tiam continet Serierum fpeciem, ob ufum multipliccm 
fatis infignem. 

Lemma $. 

«. o . . M N P , 

Sit Senes quacvis -7, y i% ;,, -j-, cyc, cujus termino- 

rum Denominatorcs conftituunt progreflionem quam- 
Jibet Geometricam h, h % , P, h*, <jrc. Sint etiam Nu- 
meratorum primus A (=/tf), prima difrerentiarum pri- 
marum B, ptima lecundarum C, prima tertiarum D, 

quartarum £, & fic porro ; &i fint-r, ~, ~~, ■—, &c. 

refpe&ive, aggregata, Unius, Duorum, Trium, Qua- 

. . . . • .M N , 

tuor, vel piurium terminorum Senei _ r» 75» 71» & c ' at ° 

que fint Numeratorum primus a {=. a) prima diffe- 
rentiarnm primarum k prima iecundarum r, prima 
tertiarum d, & fic porro : & fit h — \z=zq. Tum ip» 
forum a, i>-y c, d, &c. valores erunt. 

a=z Az==.et,~M 
b= hA-j- B 
c — qhA-Y hB-\- C 
d—qHA-\-qhB-\-hCJ r D 
& fic porro. 

Demenftratio* 

Satis conftat efle a = a, = A -=z M. 

M H P 

Texmini — r£, -n, r^.&c. Numeratoribus M,N, 0, ?) 

Oooo ©■ &c* 
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&c. expreffis per A, B, C, D, &c. transformantur m 

A A-\-B A-\-%bX-C AA r iB-\-\C-\-D 
termmos j, -f- , &i 3 ~ , '-----^ 

&c. Unde colligendo fummas terminorum, inveniuntur 
Numcracores «., /3, y, J\ <i5V. nempe 
a ~ A 

/2 = * -f 1 /4 -f £ 

y = b z -)-h-y'iA-\~b -\-x B + C 



/ = P -r h~- -V h~r iA -\- ti 4 z h 4 3 5 -\- h -j- 3 C 4 £ 

Unde fumendo diflerentias fiunt 
£ = ^ W -f B 
c = ^ 4 ^ -1- /; £ -f C 
d — qqh A -\- q b B -\~hC-\-D 
& fic porro, ut in F J ropofitione exhibentur. 

G?r. 1. Si Numeratorum .4/, N, 0, P, &c. differen- 
tia vel prima, vel (ecunda, vel aiia quasdam derur, 
terminis omnibus poft primos aliquot in Serie A, B, C, 
D, &c evanefcentibus, Differentiae b, c, d, &c. tandem 
incurrent in Progreflionem Geometricam in ratione 1 
ad q. Exempli gratia, fi detur Numeratorum M, N, 
0, P &c diflerentia prima B, erunt c d, &c. in ra* 
tione -continua Geometrica 1 ad q ; ut conftat per ip- 
lorum valores q h A -j- h B, qqh AA-qhB, &c. ex- 
iftentibus C—.Q — D — &C. 

Cvr. z. Ordo autem prima: differentiarum B, C, D, 
&c qux hoc modo evanefcunt, idem eft ac ordo 
difTerentias vel b, vel c, &e. unde incipit Progreffio illa 
Geometrica. Sic fi B ■=. o = C = &c. erunr b. t c, d, &c. 
in Progreflione Geometrica ; fiC=o=:D —&c. erunt 
c, d, &c in Progreifione Geometrica. Et iic porro. 

Lemma 6. 
lifdem pofitis fit r terminus unde incipit Progreffio 
Geometrica in Serie differentiarum b, c, d, &c° & per 

p 4- 1 
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#4-1 defignetur ordo Termini in Scrie ~, ~, ~\, T , 

dW. Tum Terminus ille defignabitur per fractionern 
cujus Denominatore exiftente h t,+ l Numerator efl; 

g + lp + c p*t=J+dp*t=Llx>-^+&c.+ r ~ 

X * j £ 

\b' — i — qp — fp* tzzl — q > p x —— x ~~ — $**"• 

nempe per # defignato ordine differemia? evanefcentis 
in Seiie #, C, D, &c. ut & Numero terminorum 
a + bp t &c. item terminorum — 1 — qp, &c. 

Demonftratio. Per Lemma 1. Termini iftius Numera- 
tor exhibetur per formulam 

a+bp + cp.Lz^l+dpx^— 1 J-~~ 1 +&c.(p+i 

fubeunte vices x in Lemmate iflo^ 

Ergo fi fit, ex.gr. n~z, per Lemm. 5. Ccr. z. erunt 
c, d t &c. in ratione continua 1 ad q. Numcrator ita* 
que in hoc cafu eft 

1 r 1 f — l I P— X p — 2, , , 

4 -|- bp + cp X^T" 4- f 97 x — x-~ -f ^ q x P 
K t=2 y L=J. X /L=J _|_ ^. Sed fi termini */> x^ 

+ cqp x— p- x— "— J r ^- ducantur in 21, & produ- 

«Stui addantur termini 1 -j-f/*, prodibit Series quii cx. 
primitur binomii 1 -4- q dignitas 1 +q i -=.h t . Ergo 
produ&um iilud arquaie eft /7 f — 1 — qp ; adeoque ter- 

rmni c p * r - '- c qp * £ x + &c — — .- 

%h ? — 1 — qp. Quo pacto Numerator fit a+bp 

4_ i~ x / ? ? — i — ^ p, exillentibus duobus tcrminis a+lf, 

ut & duobus — -i — q p, juxta fenfum Propofkionis, 
quoniam n=z. Atque cadem eft demonftracio in aliis 
cafibus. De Denominatore vero per fe (atis coriilar. 
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Prop. IX. Prob. 

fnvenire fummam quotlibet tcrminorum Seriei cu- 

. . r . M N O V ff „ 

jutvis -r, 77, 7j, 77, <&c. cujus terminorum Denomsns- 

tores confrituunt progrefTionem quamlibet Geometri- 

cam h, h z , h\ h\ &c. Numeratores autern funt quan- 

titates diflerentia' aliqua conitanti gaudentes. 

Solutio Sunto Numeratorum M, N, 0, /% &c. pri- 

mus A, prima difTerenciarum primarum B, prima fe- 

cundarum C, prima tertiarum D, & fic porrd; & ilc 

ipforum ^, £, C, /?, &c. numerus n, atque £ — ■ 1 = q, 

Tumfiat a— A(~M) b=zh A-\-B, c~qhA-\~hB 

-|- C. d = f h A -|- ^ * B 4- £ C 4- D, &c. ut finr 

tot termini <?, £, c </, c£r, quoc funtunitaces in »-|-i, 

TerminorOm iftorum ultimus dicatur r, atque per p ~\~ 1 

M N P 
deflgnetur numerus terminorum T) — , -- — ^. quo- 

» h b' // 

rum fumma requiritur, Dico fummam illam exhiberi 
per fradtionem, cujus Denominatore exiftente h r + l t 
Numerator eft 

44. bf ~\- cp*'— + ^ * -7- x 3 +^+77, 

*"• -i — qp — q-p xt ~ -^P xL ~X~- 2 — &c* 



Bemonjiratio. Nam (per to ©".) per hanc formulam 
reprxfentatur terminus ordine ? 4- l S«"ei -y\ jr, ™ 

h h" hr 



■j-} &c- qui terminus Cper conftru&ionem Lemmatis $.) 

arquaiis eft aggregato terminorum numero p 4- i Seriei 

* M N P 

propofit^ p -, -p, -. ^&A 



ioi3 
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Ex, i. Invenienda fic fumma novem rerminorum Se- 

fiei — , --, |~, ~, &c. Sunc in hoc cafu h = z, c[ 

( = £ — i) =i, />-}-i = 9, />=8, A=i, B—i, 
C= o, = D = &c. adeoque » = z, (quoniam funt duo 
A,B,) Hinc fic a (= <0 = i, £(=£ /* 4" B — * X i 4- 1) 
= 3, ^(^f^^^ + C^zxi+axi+o) 
= 4 = r, Adeoque per formulam fic fumma quajfica 

i-f 3X8+-^X i 3 — i — i x 8 

2» JIl 

£*. i, Quazratur fumma fex cerminorum Seriei i xj 
+ 3X3* + 6 * 3 3 4- IO X 3 4 -]- r 5 x } 5 +2.1 X f-\-&c 
In hoc cafu funt h=~, q = — , f + 1 = 6, f = 5, 
^=1, Z?=2, C = i, D = o = E = &c, adeoque 
» = 3, atque 4=1, £ = ' 4- 2. = — , c = ~ 4- — -J- 

1 = i?, (/=l_iJ.i = -=r. Unde fumma qua:- 

9 *7 9 ' 3 27 

fita fit = 19956. five 

,7 ,13 4 . — 1 1 1 4 4 

»+7><5-f-X5xf-4-- 8 x ? -i+ T x,--xyx 2 

JL'° 

Gr. 1. Ejufdem Seriei, a cermino prtmo -r in infini- 
tum concinuaca2j fumma exhibecur per formulam finr 
pliciffimam •== + ==* + ===; 4- ——=■* &c 

b — 1" ' b — i| /j — i| ' b — j| 

Con z. Si h—^z, Seriei cocius in infinicum concinua- 
tx fumma habecur fola addicione cerroinorum A } B, 
C, D, &c. Et ha?c fumma eadem ell ac fumma linea: 
erecfce refpondentis termino primo A, in Triangulo 
Arichmetico, cujus lineam tranfverfam occupanc Nume- 

P p p p p iatorefi 
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ratores M, N, 0, P, &c Quod facile conftat ex con- 

templatione Trianguli. Si itaque fuerint M, N 0, &e. 

M 
Numeri figurati cujufvis ordinis /?, fumma Seriei — 

N" P a 

-| \- -o- -f"~^ -V&c. sequalis erit Numeri binari. 

dignitati if • - \ Sic Series i4-ia.Ij.i^^, = 
^ "" - ' = i, ut vulgo notum ; Series — -j- — -j--|- -J- i: 
4- £r. = x • - J = x ; Series- 4- ± 4- i- 4- -° -f eh:. = 

1 2 ' 4 1 S ' 16 ' 

z } - x = i 2 = 4, & fic porro. 

Scholium. Celeb. D. j*c. Btrmulli, in Tradatu fiio de 
Seriebus inflnitis, folvit illud Problema. (< fnvenire 
" fummam Seriei infinirae Fradionum quarum Denomi- 
" natores crefcunt in ProgrefTione quacunque Geome- 
" trica, Numeratores veroprogrediuntur vel juxta Nu» 
" meros naturales. 1, 2, 3, 4, rjrc. vel Trigonales 1, 
" 3, 6, 10, &c. vel Pyramidales i, 4, 10, zo, &c. 
u aut juxtaQuadratos 1, 4, 9, 16, e£r. aut Cubos i, 
" 8, 27, 64, e£r. eorumve multiplices." Ipfius fo'u- 
tionem confulat Le&or. Aliam vero, & quidem mui- 
:o generaiiorem invenit D. Nic. Bcrnonlli illius Nepos, 
eamque ( poftquam ei hsec miferam, fed fine demon- 
ftratione) mecum communicare dignatus efl:, in cpiilol^. 
data 18° Septmhris 1715-, miris quidem inventis refer» 
tiffima, qua'ibus me crebro dignatur vir Docliilimus. 
De hoc vero Problcrnate (\c fcribit. " Pour ia fbairne 
"' dun nombre decermine n de termes de la iuitre de 
" voilre Theoreme 7. [ CcrdLrixm primum eft hujus 

Propoftionisj fay trouve cette formule —7 x 



w 



n: — t , \ A 



tf— « . C — >< . . 



X a £ t " - f -•- : i_ * 

4 4- &z. ou Ics Lctrres A, B, C, fre. marquenc 
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" l«s CoefHcients des termes immsdiatenieRt prece- 
'* dents. Et en mettant dans cette jformuk p 4- ?. 
* c pour rti h m pour m, & en multipliant tcuc encore 
** par e m ~ l , on a la iolutipn de voitre Frob. 
" IX""". Et me monuit Vir peritiinmus hanc fuam 
formulam generalem in noftram particularem (Cor. i. 
hujus propofitionis) migrare quando n —- oo ; quippe 

tum evanefcunt »,»,». ^—^, n . ^LnJ , 1ZL5 fr c . re f- 

peduipforum w% /sf, £, C, e£r. adeo ut Series in eo 

cafu fic — — a 4 6 -| c -j- eJv. quse om- 

a b o 

nino coincidk cum nofi ra - — • -f ~~~^. + ^zrn* "r" 

AdhucaliamlrajusProblematis folutionem, & quidem 
ab hifce admodum diverfam, invenit D. Tajlor ope 
Methodi fuce fncrcmentorum. Viri do&iffimi rogatu, 
ad eum miferam formulam meam fecundam pro folu- 
tione Problematis II di , item formulas alias fpe&antes ad 
Propofitionc°. tertiam, quartam & quintam, fed fine de- 
monftrationibus : quippe non dubitabam quin Vir acu- 
tiflimus, atque ipfe Methodi iftius Incrementorum In- 
ventor, hifce, vei fakem paribus inveniendis par eflet, 
Refcripfit fe harum folutiones inveniffe, & funul alia 
qusedam communicavit ad hujus methodi profectum 
multum facientia, quse jam noftro hortatu indu&us hii- 
ce fubjungere dignatur. 



Afipindi-i 
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A P P E N D I X 

Qua methodo diversa eadem materia traBatur i 
AuBore Brook Taylor, LL.t>. <%. S.Secr. 

HOrcatu VmChriff, cui nos innumeris ofEciis dc- 
vin&iflimos effe libenter fatemur, fequences jam 
Propofiriones exhibemu*, quas quidem in aliam occafio* 
nem refervandas efle decreviflemus, ni ajquum vifum 
fuiflet parendum effe imperio amici qui, dum Propofitio- 
nes quafdam prxcedentes fuas olim nobis inveftigan- 
das propofuir 9 earum inveniendarum occafionem dedit. 

Definitionss. 

r. Quantitatis cujufvis variabilis valorem prafenteni 
defigno litera" fimpliciter fcripta\ uc x 5 valores prece- 
dentes diftinguo lineolis eidem litera; ex parte fupe- 
riori pofitis, fequentes lineolis ex parte inferiori fcrip' 

cis. Ut vi hujus Derjnitionis fint x, x, x, x, x, ejuf- 

dem variabilis valores quinque continui, exiftente # va- 

lore pra?fenti, x proxime pr^terito, x fecundo pra:teri- 
to; x proxime, atque x fecundo futuro. Et fic de aliis. 

Ad eundem modum funt interpretandcs lineola: qus 

/; t 

incrementis apponuntur. Sic funt x, x, x, x, x, ip» 

fms x valores quinque conrinoi ; ut fic x incrementum 

fecun» 
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fecundum ipfius :<\ fic -v incrcmcntum fecundu»n ipfius 

x. Et *ic de aliis. , ;. 

O, Vi hufus Deflnitionis, .v -]■* = #, #4-x = *v, 

.v -]- x~ x. Et fic de aliis hujufmodi. 
. «• t • 

QuancJo ufu venic ut varlabiiis quaatiras, puca x, 
fpeftanda fit tanquam Incrementum, ejus Integtaie de- 
figao iitera inter uncos {" 3 inclusa\ Iftius edam fnte- 
gtalis [*] integrale fvel ipfius x mtegrale fecundum,) 
deligno numero binario uncorum priori (uperimpofito, 

a 
ut [*■]. Iftius etiam Integralis Integraie (vd ipfius* 
Incegrale tertium,) ad eundem modum defigno numero 

3 

ternario, ut[.v]. Et fic deinceps. Unde vi hujus 

Definitionis conftituun: [*], [x], [x], x Sertera 
terminorum, quorum quilibet eft ipfum immediare 

% 3 

prscedentis incrementum primum, ut. fit [x\ = \x\ 

x 
[x] = [*], * = [*]• 

Faclt a v ex MultipHcatione duorum variabiiium v & 
v, incremertum eft x v - r x v. 

Nam au&is variabilibasper propria incrcmemr», fitnoyurn 
produc a um x-Uxxf-J- v, five % v -\- * v J r x -'-- x y.v, 
hoc cft * v -.- x v -f- k v (pro .v -\- x icripto * f <?*■ £>*/ i.) 

Unde dempto prioii produSo «•, teftat Incrementum 

Q^qqqq ?n h 



( i?% ) 

Prop, I. Tbeor. 

Fjufdem Fadi „v v fncrementum. vei primum, vel fe- 

cundam, vel tertium, velaliud quodvis, cujus ordo de- 

ilgnarur per fymbolum n, exhibecur per formulam hanc 

generalem 

n~-\ . n — x n~~% 
xv-j-tt x v -j- n * x v-\-n%- — x 

n '» — i * z "» — 2 ' z .5 

.v i> -V- £*c. 
"'n-3' f 

In hac formula hxe jfunc obfervanda, i mo Termino- 

sum numeri coetiicientes i, #, »x*-— -, »x— r v^^ 

fi&V. iidem funt ac in binomii di^nitate ». z do Numeri 
#, » — i, » — x, »—3, &c. ipils a: infrafcripti de- 
fignant numeros pun&orum quibus defmiuntur Incre- 
ir.enta. S tio Lineolx , , h , <M , ©v. ipfis a: infrafcripta?, 
interpreranda; funt per Def. i~ 4'% In quovis Termmo 
numerus punclorum ipfis x txv fimul infrafcriptorum, 
cft /s. Sir <y.£. » = 4: tum per formuiam, ipfiusArv 
incrementum quartum prodit x v -f- 4 x v -\- 6 x v 
~!-4 **; -1- a: v. :: '*• ' ' """ 

Theorema hoc generaie demonftrari poteft per In- 
duchonem, incrementis co/itinuo fumptis juxta formam 
in Lemmate praecedenti craditam. Sed & colledi^ 
forma Seriei ex hujufmodi calcuio, Theorema etiam 
demonilrari poteft per Methodum Incrementorum, ad 
eum modum cujus fpecimen mox dabimus in demon- 
ftracione Fropofitionis tertia:. 

Prop. \h Tkor. 

Ipfius xv Integrale primum [xv] exhibetur per Se- 

2. 3 4 

n$m{x]v — [x]v-\-[x] v—[x]v&c. 

S«ics autem ita terminatuf, ut fit \*v\ = [« j v 
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z pa 

— [[*]?] — [*] V~-[x]v-]-\Jx]vl~&0. 

Nam fumendo incrementa reftituitur propofitum x v. 
Cor. i. Datis duobus cx- iftis f.v], [xv], r[x]v\ 

i 

datur tertium. Item datis tribus ex iftis [x], [x} 5 
[**']» Ltf 1 ?"]* datur quartum, Et fic porrd. 

Cor. 2. Si^' = o, datur [*fj ex dato [*■]. Si 

a 
«y = o datur [x^j ex datis duobus [x], & [*], Sl 

2 3 

v = o, dacur[*v], ex datis tribus [*], [*], [*I* 

Et fic porro. 

E#. i. Sit exemplum hujus formute in inventione In- 

tegralis ipfius , dato nempe z, atquc exiftente 



zzzz 

I II III 



"37 = 0, qui cafus eft fpecialis Propofitionis fecundse 
Tra&atus prcecedentis D ni Monmort. Fa&o itaque x = 
_J_ ffunt[xl== _^I_, £* ]= _L_, 

/ >/ w "* * t n i * • * /» 

atquc[x] = -~ — ^ 1 -i Unde per formulam 



.ii 



fic [,*], hoc eft [^l 



■y 



\zz z z 
<y 1» 



zsx^az* izxi«x3* a 

.*., a . • "V » // 
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Ex. %1 Sit aliud exemplum in inventione Fnte- 
gralis ipfius «<*% ubi efi &— i, atque datur ^ 5 

Tum pro * fumpro 4% & pro v fumpto n, nt .v — <r 
hoc eft a? = ax, feu * -I- x — ax f adeoque x ■— a 



l ' % 3 



atque * = jf^- • Regrediendo itaque ad Integralia fit 

E*J = t£i j kem ^]=r~=== ; , itemf*] = 
j==; & fic porro. Adeoque(quoniam* = **,) fune 

L*J =7=1» [*]■- ====7|' L^J ======» dv. Unde 

per formulam prodit [ na ~ ] = -^- — f u_" 4- *L_ '_!" 

In hoc exemplo continetur Soiutio Problematis, de 
quo agit D QUS de Monmort in Propofitione nona. Coin- 
cidit autem formula cum ea quam exhibei HIq m 
Coroilario primo ejufdem Propofitionis. 

Scbolittm. PofTunt etiam ex hac formuia alii deriva- 
ri vaiores Integralis quxfiti, pro vario modo quo in- 
terpretantur Incrementi propofiti fadtore?. Sic m ex- 
emolo fecundo integrale ipfius n a *■ exhiberi poteft per 



% 3 



formulam a*- [ n ] — . a — . 1 4* [ » ] -f- 4 _ 1 ! ^r # i 

— d^. pro * nempe fumpro n, & pro v fumpto a\ 
Sed de his forta/Te aiia occifione fufms dicemus. 

/V<jf III. 7j&w. 
Ejufdem *v Integraie, vel primum, vel fecundum, 
vel tertium, vei aliud quodvis cujus ordo defigDacur 
fymboio n, exhibetur pcr Sericm ia hac forma gcne- 

» n >.>4-i 

rali prodeuntem f*v] = {*] v n [x 



v -~ 
. n x 
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4- n y*±l [ * 3 v - »x _+_' x w -±i [ * 3 * + cb. 

Colleda form_. Seriei ex Propofitione prsecedenti, 
Coefficientes i, - n, n * -±- x , — n * "-+- 1 x --£-*, &c. 

% 2 3 

ftc inveniuntur per Methodum Jncrementorumt Pone 

n n n-\-i n~\-% w-f-3 

f xv]~ A[x]v-\- B[x]v + C[x] v4-D[x]v-lr&c» 

Tum au&o n incremento fuo n— 1, atque ipfis A, B, 
C, D, &c. incrementis fuis contemporanels A, B, C, D, 

&c. ut jam evadant n, A, B, C, D, &c- fiet novum 

* 1 1 1 1 1 

n n-\- 1 

Integrale (quod Integrale eft ipfms [xv },) [xv] ~ 

w -f-i n-fx w+3 H-f-4 

_4 [ x ] v4-B [ * 3 v 4-C[ x ] v 4- £> [ * ] v + &c. Hujus 

itaque Incrementum primum coincidere debet cumln- 
tegrali prius pofito. Sumptis ergo incrementis, fit 

n »• + __»+* +£«-{-1 _J_ C»-H 

[* _-]=-4[*]w ' [*]w '[*]" ' [*lv + 
4-5 4- C 4-£> 

idem ac Integrale prius pofitum. Itaque terminos ho- 
mologos inter fe comparando fit i mo __ = __. Undeeft 

A datum quid. Sed ubi # — o, eft__=i, ergo 

A— i.i io .B — B-\-A, hoc eft S = _?4-B4- 1, ieu 
/ / 

J3____ - i——n. Ergo regrediendo ad Integralia, fit 
B — — n + a, Sed ubi # = o, eft B — o. Ergo ~ = o, 
atque£=— #. 3 ti0 . C=C+5, hoc eft C= ». Regre- 

K r r r r diend© 
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n n 

diendo itaque ad Fntegralia fic C — — -\-b. Sed ubi 

n n 

n ■— o, efl. C = o Ergo £ — o, atque C -- — , hoc cft, 
»X— — ' 4 tr: . Ad eundem modum invenicur D — _» 
X— — ' x n -3— "V Et fic pergendo inveniuntur c£teri 

2, 3 

Coefficientes. 

Scholium. i. In hac Propofitione compar;na cum 
Propofitione prim&, cernitur finguiaris qurcdam relatio 
Incremenca inter & Jnregralia. Ut enim in Arithme- 
tica vulgari, Mukipiicatio & Divifio lunt invicem ira 
contranse uc fi Muhiplicatio defignetur per Indicem 
affirmativum, Divifio defignabitur per Indicem cum 
ngno negativo; fic etiam in Merhodo Incremencorum, 
fi Incrementum defignecur per Indicem affirmativurn, 
Index negativus fntegraie fiftet. Sic in Propoficione 
prima, fi pro n fumacurNumerus binarius a, per for- 
mulam exhibebitur ipfius xv incrementum fecundum, 
nempe x v -j- x x v .-[- x v ; Sed fi pro n fumatur nume- 

rus negativus — i, ut jam qu^ratur ipfius ^v incre- 
mentum Uta loqui iiceat) negacive fecundum, fquod 
ldem eft ac Integrale fecundum) prodeunt coefficien- 
tes iidem ac fi fumatur n affirmativc in . Propofitione 
pr*efenti: atqueincerprccatis infuper ipfisx, x, x, &c. 

% 3 4 — i '—$"— 4 

mt[x], [xl, [x],&c. Series fk omnino eadem ac 
/ •■/ 

per Propoutionem prajfenrem prodic, ubi qua?ritur In- 
regrale fecundum. 

x. Ex his autem formulis quafi fua fpoate proce» 
dunt formulx Propoficionum undecims atque duade- 
cima: Libri ds Mechodo Incremencorum. Nam prc 

mctt- 
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incrementis fcribe Fluxiones, atque evancfcentibus m- 
cremenris fiant jam omnes *, x, x, x s &<;. im:er fe aj- 

quales, atque niigrabit flatim hxc Propofifio fecunds 
in iiiam ucdecimam, atque ptadens cctria m dlam ouo- 
decimam. (^uod quidem exemplum iatis inugnvj eft 
Methodi Neztor/ian*, qua colligit ilie rationes Fiuxio- 
num ex farionibus ukimis Inerementoruni evancfcen- 
tium, vci ex primis nafcentium. 



Additamentum. 

PRsecedentium imprefiioni intentus dum Typothe- 
tarum erroribus corrigendis do operam, arque ea 
occafione in animo ilia ffepms revolvo, (ubiit Artificium 
illud quo jam olim ufus eit D Jac BcrnculU in inven- 
tione quarundam Serierum, ope Progreffionii Harmo- 
nicx cujus meminitD dc Monmort in Scholio 6. Prep. V. 
prxcedenre commode eriam appJicari pofTe ad inven- 
tionem ipfius tfonmertii Propofitionum i d,e , 3'*, $*, $ s , 
atque id gcnus aiiarum ahquanto fortafie generalio- 
rum. Hoc in fequentibus paucis oflendifie, credebam 
Leclori non fore ingratum. 

Theorema. 

•Sit Progreffo Arithmetica/>, />'-]- n. p -■-- i », &c. cu- 
ius termini finguh tucceffive dcfignentur per x, &c 
funto b, c, d, e-f. quivis muitiplices differcntire datre 
» terminorum Progrcifionis iilius Arithmeticx» Sint .<•?, 
B, C, D, &c. Nuwcri quiiibet daci, ek ccnfikuaniur 

fraciiones quotvis — , — =-„ ~-- r ~, --,—., &c. Pro 

* x x -f b x -f- c x j- d 

x fuccefTive fcriptis valoribus fuis p, p -f- n, f -{- % n, &c. 
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ex harum fracrionum quaiibet, oritur Series Harmoni- 

ce proportionaliuni Sic v g- ex fradhone prima — , 
oritur Series --, -+ — , — ,-— , &c Dico quod aggre- 

? f + » fTl» 

gatum quotiibet bujufmodi Serierum in infinitumcon- 
tinuatarum in terminis numero finitts exhiberi poteft, 
fi rnodo fuerit numeratorum A, B, C, D, CSV. a gg re g a_ 
tum aequale nihiio. Duobus exemplis hoc fiec mani- 
fefium, 

Ex. Sinc duse tantum fra&iones — , atque - i.",-. ~» 

cxiftente b — 5 ■,». Scribantur Series harmonica; ex his 
formulis onx, eo ordine, ur termini, in quibus funt 
cetsomtnacoressequales, fibi invicem refpondeant, & col- 
leciis fummis terminorum homoiogorum, prodibit ag- 
gregatum Serierum in terminis numero finitis, uc in 
€alcu!o appofito videre eft. 

A , A A , A , A » ,, c . . A 

— + — ; -f i 4 1 f — t h &c. — Senei ortas ex — 

?/> + « V + *»/' + 3" r + 4" * 

-4 — ^r f--^ f- £=J e , — Seriei ex -^^j— — 

;> + ;b ! ;t4» -v+j» 

7+J^T„-fjqp^+ • + « +efc-=Aggreg.Seriera. 

£"x. 2. Sint tres fra&iones — , —~— , ~ — , exifi- 

entibus b — xn, c — T,n t atque i + fi + C = o. Iri 
hoc cafu Calcuius fic ie habec. 

f ^> + « T f + * » J» + 3 » l * 

-4 -. f- — <—-— + ....+ G?c. = Seriei ex — fi — 

■y+aw+p + S» *-f 2 » 

1 . — _ «. . , . . . + {£,'c. — Seriei ex — , — 

' f -1- 1» *+3 « 

A t A , A-\-B . A + 3 4-C — o , . , „ . »' ~ ~ 

— -f j rrr — -f > \-stsc. _= Asgreeato ie- 

rierum, 

Ubi 
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Ubi etiam prodit aggregatum Serierum ir» terminis 
numero flnitis, nempe — -4 — 4 — f- - < > ob Nume- 

f P ~r n f ~T - n 
ratorum A, B, C, aggregatum requale nihilo. Et ad 

eundem modum demonftratur Theorema in aliis cafi- 

bus quibufvis. 

Cor. i. Ex his principiis derivari poflunt innumerse 

Series in infinitum continuata., in terminis tamen nu- 

mero finitis fummabiles. 

Caf. r. Sint — & =---%_ formula. duarum Serierum 

' x x -f- b 

harmonicarum quarum aggregatum prodit in terminis 
numero finitisper fuperius demonftrata, Tum, formulis 

A b 

iftis ia unam fummam colle&is, fit =~ formula 

XX x -\-b 

Seriei fummabilis. Sint v.gr. -4— ~, p=i, n=% t 
atque^=3» = 6. Tum formuke .Serierum harmoni- 

carum erunt g~, & 6 x ~r - 6 , formula Seriei compoiK.e 
fummabilis erit ^— ■,% Serie illa exiftente 



x x x ~f- o 1x7 

-4 — — - r_— — -t. — 4- dv. atque fumma Seriei, per 

'3x9 '5 xii '7x13 ^ 

calculum in pr_emiflis demonftratum, erit — — -f- 



6 X i '6X3 

4-— I— . Sint tres formuke Serierum harmonicarum 

f . ;rqb. »"4T? r«iftcme^ + B + C=o, ut fitSe- 
rierum aggregatum finitum per praemifia.) Tum for- 
muli s in unanri fummam c olle& is fit 

A X X -4- b X x -+-.C -\-BxxXx-\-c-\~CXxXx-\-b r . _ 

— v feu(,tec- 



xXx-\~bxx~\-c 



minis revocatis ad formam fa&orum x, «x^ + -"» 



xxx J r b.xx J r c j) 

v -X- A -i- 7? A- C. v *• y ._■ -l~ b , _ _ ,. . 

£_E 



Acb -i. Ac-\- c — bBxx-%-A-{-B-4-CxxXx 4- £ , ^ ,% 

1 ' ' '' ■ '■ ■ " ' " . — -J_- ■ " "_ i- '■ -* *• 



xxx -\- X X -j~ - 

S f {' f i' (o 
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(ob A 4- B -f- C = o) 4±± "_± B lL =i*f , for- 

XX* -jf£ X.V-J-C 

mula Seriei fummabilis. Si quatuor fint FrafSHones 



~ , (exiftente ^ + B + C + D=o) 



JC ' Jt ~f~ ^' * ~f~ c ' # "f" «f ' 

ad eundem m odum inv enietu r formula Scrie i fummabilis 

Abcd-\-Acd-\-BX~b X ^— ^! X * -\ -Ad_\--Bxd~h-)- Cxd—c\ x * X *4^ 
xxx -\- b x x <^f*c X x -*t d 

Et fk pergere licec ad formulas adhuc magis corapo* 
fitas. 

Caf. %. Et fi plures fint formulas Serierum hujufmo- 
di fummabilium, quarum denominatorum fa&ores ex« 
cerpantur ex diverfis progreffionibus Arithmeticis, ex 
ifiarum formularum quotvis in unam fummam aodi» 
tione, conficietur (ormula nova Seriei fummabiiis." 

Sint e. pr. formulas duas Serierum fummabilium 



xx x -f - 3 

& — ■=—■, excerptiSAr ex Progrefiione Arithmetica i, 

2.» 3, 4» C^f' s ex Progreffione Arithmetica r, 3, 5«, 
oV. Tum ex his formulis in unam fummam colleclis 

fiet formuia nova 12L±£ *_+ x x ^ ±J t vel, (cxpofl- 

X X X -f- J X^ X£~ f z _ 

to a perx& numerosdatos^^^^ii^L^f^iil 

' * X *' -f- 3 X 2 * :X»f I 

Cor. z. Hinc omnis Series in infinitum continuata 
fummsbilis eft, cujus termini deflgnantur per Fractio- 
siem, cuju* denominacoris faifrores excerpuntur ex da- 
ta qualibet Progrefiione Arichmetica, numerator autem 
eft multinomium, cujus dimenfiones funr ad minimum 
binario pauciores, quam funt dimenfiones Denomina- 
toris Nam omnis fmjufmodi fra&io refolvi poteft io 
tot fractiones fimpiires, quot func dimenfiones (hoc 
«ft> quot func fa&ores) Denomiaatoris. quarum nume- 
racorum aggregatum eft nihil. Sic cxempli gratia, 

fcr nvala 
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formula eblara a ^MJlZ5J^t-L Pone hancfor- 

* X # -|~ ^ X x -\- c X -v -f- d 

mulam arquari aeereeato fra&ionum — -f ?-, f —t- 

4- — r— • Tum fra<3ionibus iftis inunam fummara coile&is 

fiet A b e-.d 4- AedA- Bc -—b * ^ -^T x ^ 
-j- /i i -f- g x /^~& -^ < x d— c x « x « -f- £ 
-j- Ji~4- £ -J- C J ~ f^« 4- /j y r -1' «■ applicatum ad 

xx«~ -/^6- *~/ = ^iJ_2Ziii±.^ 

*• y x - 1 ' . * 4-cx .\" - [- d 
Unde pe; compurariogem fefmmorum homuogorum 

& Abcd ~~ », ^ v rf J. Bxc — bx dZ- b — /3, J </ -|- S 

X d — b -]- C x rf — f -- y ^ + 5 -{- C -j- £> = o. 

adeoque A — -- -, U — =~ ._^ — .-.—•-- 
bca __ <r — ^x<af — b 

r _ y~-A d -Bxd — b ' n 

G = ^~_7" ,£>== — <«— B — C^Quopaao 

formula oblata refoivitur in fra&iones fimplices r~~ 

1 b c dx 

, B — Ac d , y — A d — B X I~ZTb 

c — bxd-~ bxx-\-b d—cxx-\-e 

» rzA=JL=i£. -i. 

~r JT4-~1 ' ex < i ulS)US ortarum Serierum ag« 

gregatum, hcc eft, fumma c eriei ortae ex formula ob- 

. A ct Ar {$ x -}- y x * x -f- b . n 

in lerminis nunoero finitis. Quod vero dimenfiones 
numeraiori-. in iormuia oblata, debeant efle binario ad 
minimum pauciores, quam funt dimenfiones Denomi- 
natons, hmc conftat quod in reduclione fradionum 

T' 7T+P *"+> JTF^* ^ uiilbet nu ^etator /7, 5, C, £>, 

dudtUi 
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ducitur iti omnes denominatorcs excepto uno, nempe 

fuo ; unde prodeunt Numeratoris Dimenfiones unitate 
pauciores quam funt dimenflones Denominatoris. Sed 
per ccquationem A + B + C 4- D — o perit altiilima 
dimenfio in numeratore ; Unde fuperfunt Numeraroris 
Dimenfiones ad minimum binario-pauciotes quam mnc 
dimenfiojKS Denominatoris. Ad hoc veio Corollarium 
revocari poflunt D. de Monmort Propofitiones z dd & £ ta . 
Cor. 3. Item obiata formula juxta Caf. z. ter. 1. 
adhuc magis compofita, ex iidem principiis perfpici 
potefl an fit Series fummabilis. Sint progrefliones 
duce Arithmeticaj i, 3, 5, &c. 2, 4, 6, &c qmrum 
termini homologi defignentur per x & z, & fit iormu- 

la Seriei oblata — — — -— = ■, vel ( pro % 

x ■< x~j~z x z, * z --;-- x 

faipto x + 1, & fadoribus Denominatoris in ordi- 

„ . . «- + /3 X + y x z 

nem coaais ) — -— --:.-——— ■■■ _ — . Pone formu- 

X X X + I X X + % X X + 3 

lani hanc arquari aggregato formularum ■-■■ ■■• ■"■» , 

xx^ + ** 

— ^— - , Serierum per fuperius di&a fummabi- 

x 4- 1 x*+3 

lium, ut vformulishis noviffimis in una m fum mam 

eolle&is) fit — ! — ===== — — ~-^ — .— ieu 

xxx-j-I^x + l xxf J 
x x x -J- Xx -j- i X" + 3 * X#+I X+l X*<"3* 

Hinc comparando terminos homologos oriuncur atqua- 
tioncs 3?=«, 4^+2 «g^— t <3, P -J- «^— 7 . Unde 
eliminaci- P & ^. per debitas operationes Analyticas, 
prodit a-qoado x * — 3 /3 + y ■— o, qua definicur re- 
latio qua; inter coeflicientes a /3, y intercedere debet, 



ut Series orta ex formula obiata 



ol 4- /3 



x -■■■• 



X /. # -J- I * * + 2 * •* -!-" > 

'flt 
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fvc fummabilis. Ad eundem modum fi formula: oblata: 
Denominatoris faclores excerpantur ex tribus «/rogre- 
ilionibus Arithmeticis, invenientur dua: aequationes 
quibus definiantur relationes coefficientium Numerato- 
ris, ut (m Series fummabilis. Si quatuor fint Progreffio- 
nes Arithmeticae, Coefficientium reiatio definietur per 
rres sequationes. Et fsc porro, Et in hujufmodi for- 
mulis ut finc Series fummabiles, haec infuper obfer- 
vanda funt, Primo uc Numeratorum dimenfiones finc 
ad minimum binario pauciores quam funt dimenfto- 
nes Denominatorum, Deinde uc ex fwgulis Progreffio- 
nibus Arithmeticis excerpantur ad minimum duo faclo- 
res Denominatoris. Denique, quod fi finc duo vel piures 
fa&ores Denominacoris inter fe sequales, ponendum fic 
toc eciam Progreffiones Arithmecicas, ex quibus excer- 
puntur, efle incer fe asquales. Prxmiffis actentius per- 
penfis, haec obvia erunc Ad hoc vero Corollarium 
facile revocantur D. de Monmort Propofitiones 3 tia & 4 ta . 



P l K I S. 
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ERRATUMin N°. 3^. 

Age 586, after the end of line i>, add VUch 
Clond, from bchind which there iffued a, 
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